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for trouble-free service 


STAINLESS STEEL WELDING FITTINGS «nd FLANGES 


To help combat mounting costs in the installation and 
maintenance of piping systems where corrosive or cer- 
tain other service conditions are involved, Grinnell offers 
a comprehensive range of welding fittings and flanges in 
stainless steel. 


e To prevent corrosive attack. 

e To obtain adequate impact resistance at low temperatures and 
sufficient creep strength at high temperatures. 

e To provide sanitary conditions. 


e To avoid contaminating the product. 


Grinnell welding fittings and flanges are available in 
types 304, 347 and 316. These are in the chromium- 
nickel grades known as “18-8”, The corrosion resistant 
properties of stainless steels are primarily due to the 
chromium content which ranges from 17% to 20%. The 
addition of nickel in ranges from 7% to 14% improves 
the corrosion resistance as well as the properties at ele- 
vated temperatures. A molybdenum addition of 2% to 
3%, as found in type 316, increases the resistance to 
sulphurous and phosphoric acids, brine and hypochlorite 
solutions, and improves the general resistance to other 
corrosive liquids, as well as improving the physical prop- 
erties at elevated temperatures. A columbium addition 
of approximately 0.4% to 1.0%, as found in type 347, 
creates non-susceptibility to carbide precipitation which 
can cause intergranular corrosion. 

In addition to stainless steel, Grinnell offers welding 
fittings and flanges in carbon steel, nickel, Inconel, Monel, 
aluminum and brass. 


Write for new booklet giving 
complete data on Grinnell stain- 
less steel welding fittings and 
flanges. No obligation. 


Grinnell Company, Inc., Providence, Rhode Island 


pipe and tube fittings ° welding fittings * engineered pipe hangers and supports 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping 
° Grinnell automatic sprinkler fire protection systems 


industrial supplies 





stainless steel welding fittings 
Types 304, 347, 316 


DESCRIPTION 


SCHEDULE} 


PIPE SIZE, IN. ¢ 





90° Long Radius Elbow 
45° Long Radius Elbow 
180° Long Radius Return 
Straight Tee 

Reducing Tee 


Cross 
(Straight and Reducing) 


Concentric Reducer 
Eccentric Reducer 
Lateral 

(Straight or Reducing) 


5s, 10s, 40s, 80s 


5s, 10s, 40s, 80s 21012 


5s, 10s, 40s, 80s 3%4 to 12 


1% to 12 


5s, 10s, 40s, 80s %4t0 12 


5s, 10s, 40s, 80s 1to 12 


Cap 5s, 10s, 40s, 80s Yato 12 


Lap Joint Stub End-Long 
Lap Joint Stub End-Short 





10s, 40s, 80s ato 12 
5s, 10s, 40s, ato 12 





t 5s is Featherweight, 10s Lightweight, 40s Standard, 80s Extra Strong 


t larger sizes available on special order. 


stainless steel flanges 


150 Ib. and 300 Ib. Steel Flange 
Standard (Higher series available 
on application). 


DESCRIPTION PIPE SIZE, IN. 


150 Ib. Corrosion Resistant 
Standard. (For use with schedule 
10s and 5s pipe. Rated at 150 psi 
at 500°F, 225 psi at 150°F, when 
used with full-taced gaskets). 


DESCRIPTION PIPE SIZE, IN 





Welding Neck 
Slip-on 

Lap Joint 
Threaded 
Socket Type 
Blind 





Buttwelding 
Slip-on 
Blind 


GRINNELL 


WHENEVER PIPING 


IS INVOLVED 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters 


° valves 


¢ plumbing and heating specialties * water works supplies 


Amco air conditioning systems 








EF Vie NEW PACKAGED AIR CONDITIONER 


Remarkably 
Hexible/ 











Introducing a 
Sensational New 
Unit at the 
Show 


CENTRAL STATION 
UNIT 


WINDOW UNIT DUCT GAS HEATER 
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HOME UNIT 


Now ... USAIRCo designs a packaged air 
conditioner with a choice of air intake or 
discharge panels as standard equipment 
... to fit the field requirements of any in- 
stallation. Compressor, blower and plenum 
sections can be ordered separately. These 
features give you a store conditioner or 
home unit from the same components. 
Available in 5 sizes, 2 through 10 hp. 


Completely Restyled and Re-engineered! 

3 component sections: compressor, blower, 
plenum. 

Central control panel. 

New airfoil louver discharge grille. 

Free and open air intake, easy to keep 
clean. 

Plenum chamber with side louvers 
available. 


Attractive 2-tone finish. 


> Vertical mounted coil; horizontal air flow. 


> Single filter section handles both fresh and 
recirculated air. 


> Heat coil can be mounted inside blower cab- 
inet (if necessary). 


> Manual reset hi-pressure cut-out. 


» New spring mounting insures vibrationless 
compressor operation 


& Simplified blower motor mount. 


UNITED STATES 
AIR CONDITIONING CORPORATION 


Minneapolis 14, Minnesota 


Export; 13 E. 40th St., N.Y. 16, N.Y. 


MODU-AIRE 





Bush FINNED pipe, that is! . . . af new Remington Rand Building 
in Hartford, Conn. 

Contractors praise Bush finned pipe . . . say it’s easiest to 
install of any type of finned radiation. Expansion hangers are 
the answer. 

Bush expansion hangers . . . simple, efficient, practical. 
Attached to the wall with 2 bolts, these adjustable pipe hangers 
provide for a full 3” of horizontal expansion as well as 2” 
of pitching. Moreover, the complete assembly is designed to 
serve as support for the cover. 

At Remington Rand’s new office building in Hartford, the 
heat load for the 72’ x 128’ two story building is handled by 
two boilers — each with a capacity of 4480 sq. ft. of radiation. 
Continuous flow control — actuated by an indoor-outdoor ther- 
mometer — regulates the water temperature. 

Bush type W finned radiation (4” x 4” on 2” pipe) has been 
used throughout. Bush covers provide the finishing touch to a 
modern, easily installed commercial heating system. 

Check with a Bush Engineer the next time you're on an 
institutional, commercial or industrial heating job . . . make 
your task a “pipe”. 

Write for free bulletins on Bush finned radiation and covers. 








BUSH MANUFACTURING COMPANY a cure 


WEST HARTFORD 10, CONNECTICUT 
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YOURS FREE 


Farr Company Offers a Competent Staff of 
Field Engineers Plus Laboratory Services:to 
Assist You with Your Air Filtration Problems 


your exact needs is most important. For this 

reason, Farr Company maintains competent 

field and laboratory engineers who are well qualified to determine the best type of 
filter needed to solve your particular problem. This free service can be invaluable 
to you in guaranteeing complete satisfaction with your air handling system. 


PARTICLE SIZE (Microns) 
30 40 5( r 80 90 
a 2 a Oe , 
TTT ee eee 
-| LATEST AIR FILTER TESTING METHODS ASSURE YOU OF PEAK PERFORMANCE 
After years of research, Farr engineers have developed a radically improved method of measuring 
filter efficiencies that takes the guess work out of air filtration. Now, for the first time, filter performance 





on your job can be predetermined. This eliminates costly mistakes and needless expense. This is just 
one of the many money-saving services available to you at no cost. Write today for full information on 


FAR-AIR® products. 





++ +O 
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SELF-WASHING FILTERS ENGINE FILTERS ROTARY COOLERS PANEL FILTERS 

These completely automatic Many FAR-AIR panel filters are avail- 
units are available to meet any sizes of engine and able in many types and sizes. Each 
CFM requirement. They quick compressor filters are design has been engineered for 
ly pay for themselves in greater available or can be peak performance and substan- 
efficiency and drastically low- engineered to your tial economy over ordinary types. 
ered maintenance costs. requirements. 


types and _ These efficient economical units 
have proven highly successful 
under hor, low humidity climatic 
conditions. They are available 
for commercial and home use. 





Whatever your air filtering problem is, it will pay you to mail the coupon 
today for expert engineering assistance. Remember, this is a FREE SERVICE! 


| FAR-AIR FILTERS 
OI Ls 
ts ~ Farr Company, P. O. Box 10187, Airport Station 
a Seid Los Angeles 45, California 
“Setter by Fan” Gentlemen: Send me complet information on FAR-AIR products, 
1 would [] would not [_] require engineering assistance. 


FARR COMPANY ‘Se me 


Wanuacturing Engineers 
Chicago + Los Angeles + New York commen 


mM 











ADDRESS 
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ILLINOIS 
Float & Thermostatic TRAPS 


mm 


peppeiine 


Recommended 
Applications 


Low Pressure Heating Systems, 
Ventilating Units, Unit Heaters, 
Pre-Heaters, Re-Heaters, and 
other Fan System Heat Surface, 
Large Radiators or Pipe Coils, 
Hot Water Generators, Drips of 
Mains and Risers. Draining Cof- 
fee Urns, Warming Tables, Pas- 
teurizers, Vacuum Pans, Heat 
Exchangers, Process Heaters, 
Sterilizers, Autoclaves, Cooking 
Kettles, Kilns and similar equip- 


ment. 


(For operating ranges from 25 
inches vacuum to 15 pounds 
pressure use Series G Traps. For 
pressures up to 50 pounds use 
Series MG.) 


Rated capacities of various size 
traps from 200 pounds to 5000 
pounds condensate per hour, at 
2 pounds differential across the 
trap. 


ILLINOIS Float & Thermostatic Traps operate under 
vacuum with the same high efficiency as under pressure. 
No more water-logging of mains . No more air 
binding . . . end ‘‘morning overload"’ troubles. The 
instantaneous action of the condensate valve assures 
complete drainage of condensate. A separate thermo 
statically controlled valve vents air continuously in 
large volume, yet positively prevents loss of steam. 


Positive, Instantaneous Valve Action . . . an Exclusive Feature 
The Snap Action of the Condensate Control Valve assures efficient trap operation. The 
valve is not directly attached to float but is actuated by impact of the dropping float. 
Valve action is instantaneous whether the trap is handling its maximum capacity or only 
a trickle of condensate and regardless of variation in pressures. The valve is either wide 
open or tight shut—never cracked on seat, never hanging in an intermediate position. 
It is water-sealed at all times. It cannot chatter and is never affected by pulsations in the 


flow of condensate to the trap. 


Simple, Compact, Trouble-proof 


No ball floats to puncture or collapse — no toggles, pins, levers or hinges to corrode, stick 
or bend. Hard, stainless alloy steel renewable valves and seats are used for both con- 
densate and air bypass units. Both valve units are at the top of trap out of dirt and sludge, 
assuring long life and satisfactory operation without attention. Straight through connec- 
tions save head room, fittings, trenching, labor, and avoid low hung piping or lifts. 
Trap is easily opened for inspection without disturbing piping. 


TRAP NOT DAMAGED BY FREEZING. Freezing will not harm this trap in any way and 
it is self-thawing. 
Write for Bulletin 34-C 


ILLINOIS ENGINEERING COMPANY 


INCORPORATED 1900 


RACINE AVENUE AT 21ST STREET + CHICAGO 8 
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Powers Room Type Thermo- 
stat pneumatically regulates 
heating and air conditioning 
systems Outstanding for 
accuracy and dependability. 





POWERS ( ip 


In Many of its Prominent Buildings 


After 40 to 47 Years of Service in Sears Chicago Administration and 
Merchandise buildings, Powers pneumatic systems of temperature con- 
trol are still in operation. 

Fuel savings and greater comfort obtained here by the prevention of 
OVER-heating have paid a profitable return on the investment in Powers 
control. With today’s higher fuel costs savings are larger than ever before. 

When you select a temperature control system, consider Powers. Users 
report lower maintenance cost and 30 to 50 years of dependable service. 


THE POWERS REGULATOR CO. 


Skokie, Ill. © Offices in Over 50 Cities in the U.S.A., Canada and Mexico 
OVER 60 YEARS OF AUTOMATIC TEMPERATURE CONTROL 
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If Your Problem 
IS HERE 


elweevy YOWeL 


ALLIS-CHALMERS 








SEND COUPON 


Allis-Chalmers Mfg. Company 
Milwaukee 1, Wisconsin 
Please send me more information 
on Allis-Chalmers coordinated 
equipment, 
["] Motors — Bulletin 52B6052 
[_) Control — Bulletin 14B7132 
a Texrope V-belt Drives — 
Bulletin 20B6051 


Name 
Title 

r ompany 
Address 


City and State 
A-3904 


10 


,4 





oLona Smooth running and quiet 


operating. Cast iron frames resist corrosion 
in humid atmospheres. Double shielded 
bearings do not ordinarily require lubrica- 
tion but may be lubricated in service if 
desired. Sleeve bearing motors available in 
many sizes if required. 

Sizes from '/2 hp up. Types include single 
and multi-speed squirrel-cage, dc, wound- 
rotor and synchronous. Enclosures include 
drip-proof, splash-proof, totally-enclosed, 
non-ventilated, totally-enclosed fan-cooled 
and explosion-proof. Totally-enclosed and ex- 
plosion-proof motors built in famous finned 
design which greatly reduces cleaning prob- 
lems and costs, or in the tube-cooled design 
which gives the same maintenance savings 
in the larger sizes. 


, =% 
rexroreL TIED, — rn win 


nal multiple V-belt drive and the most com- 
plete line of V-belt drive products in the 
industry. Super-7 V-belts feature grommet 
construction in all but the smallest sizes. 
Also available in high-capacity, oil-resisting, 
static-conducting type 

Variable speed sheaves for fans and 
pumps provide a simple, inexpensive method 
of controlling output. Saves time in balanc- 
ing systems, simplifies seasonal adjustments. 
Allis-Chalmers variable speed sheaves in 
clude Vari-Pitch sheaves tor stationary or 
motior control with both standard and wide 
range adjustments. 

Constant speed sheaves include Texstee! 
sheaves and Magic-Grip easy mounting 
sheaves in a complete range of sizes. 
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CAN HELP YOU 











— There is an Allis- 
Chalmers control to meet every requirement 
of motor operation through the complete 
range of motor sizes. Manval and magnetic, 
reversing and non-reversing, across-the-line 
and reduced voltage starters are included 
Push button and pilot devices are available 
in any rumber of positions and in all combi- 
nations. Accessory Allis-Chalmers control 
eauipment includes dc contactors, timing re 
lays, contactors for heavy duty starting and 
rotary control switches 


Texrope, Texstee!, Mag 


YOU CAN SAVE TIME, SAVE WORK, SAVE MONEY and be sure of 
your fan, pump and compressor drives when you use coordinated com- 
ponents from Allis-Chalmers, For Allis-Chalmers can supply you with 
control, motor and Texrope V-belt drive for your machine... all of in- 
tegrated design and manufacture. 


Unit Responsibility 
By using Allis-Chalmers coordinated drive components, you save paperwork 
and the time and cost of matching parts from different sources. More im 


portant, you know the components will ft together prope rly .. . that assembly 


will be completed quickly and easily. 


And you don't have to worry about passing the buck on service. Allis 
Chalmers stands behind the complete drive and takes responsibility for the 


proper functioning of every part. 


Delivery from Stock 
Immediate delivery from stock can be had on nearly all standard items from 


warchouses and distributor stocks located all over the country. 


Allis-Chalmers re presentatives are experienc d in air conditioning problems 
and can give you the kind of help you need in selecting the best drive for 
your machine. And this team of field experts is backed up by a large factory 


enyinecring staff. 


Certified Service 
Allis-Chalmers continues to serve you after the sale with nearly a hundred 
Certitied Service Shops located in every industrial area in the country. Allis 
Chalmers Certified Service Shops are carefully selected independent SCTVICE 
shops that use only tactory-ay proved parts and methods in 


complete servicing of Allis-Chalmers equipment 


¢-Grip, Vari-Pitch, and Super-7 ore Allis-Chaimers trademarks 


ALLIS-CHALMERS 
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IMPORTANT L 

To everyone responsible for the speci- 

fication and installation of air condi- 

tioning outlets. 

IF YOU ARE GETTING LESS THAN EVERY 

SINGLE ONE OF THESE FEATURES IN 

EVERY OUTLET YOU USE...YOU ARE 

NOT GETTING YOUR MONEY’S WORTH. 
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These important cians facts aia why TITUS . 


AIRFOIL OUTLETS look better, perform better, are better 
constructed, OUTMODE all other outlets 


They are built above and beyond average demand, yet 


Ilustrated above cutaway 
cost is kept at standard prices. 


view showing solid section, 
streamlined Airfoil Louvers 


@ 75% TO 85% FREE AREA o.oo. ceceter non crdinery grites 
©) EASY 4-WAY ADJUSTMENT . « ie: sccosery to remove or in 


vert grille to get complete 4-way 
adjustment 


© INSTALLS IN 1/10 ORDINARY TIME....... 


Workmen need not remove grilles 
Dirty hands never touch grille or 


wall to leave dirty, expensive 
smudcaes. 
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A Sample TITUS GRILLE 
SEE 


FEATURE FOR FEATURE 


WITH EVERY OTHER GRE“ GRILLE 
ON THE 1: MARKET KET TODAY 


© SOLID SECTION AIRFOIL LOUVERS..... 


barely A ae Bag te or 
properly. 


© ONE-PIECE FRAME... 0 9 6.0 6 ese ety ty nt 


Sa 


Oo EXTRA STRENGTH eeoeesece Ls 
@ CLEAN WITHOUT REMOVING GRILLE... 


Removable not 
ede evetichta: bilenves @ 
desired. 


© LOW NOISE ave ae ‘necklace. 
lb ne are 


Before you start your next 
job, order a sample grille. FREE o/ 
Prove to yourself by True Chisioc 


comparison... holding the TITUS MANUFACTURING CORP., 
WATERLOO, IOWA 


grille in your hands... that Bee CHECK TYPE OF GRILLE ON WHICH SPECIAL INFORMATION 
you get better grille construc- rong 
tion, more beauty, and con- 
sequent better grille perform- 
ance from TITUS OUTLETS. 


ORDER TODAY. 


* SALES OFFICES IN ALL PRINCIPAL CITIES 
i Nw 
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ELECTRIC 


mt] Control Center 


Modern, accurate, flexible electric control systems regulate 


heating, ventilating, air conditioning in new Joliet plant of Caterpillar Tractor Co. 


Huge new plant of Caterpillar Tractor Co. 
is built on three hundred acre site, and employs 
more than three thousand people. Authorities 
consider it an excellent example of contempor- 


ary industrial architecture 


4 Left, above—comfort for workers was im- 
portant element in planning of buildings. Plenty 
of light, space, and modern air conditioning keep 
efficiency of office workers at high level. 


4 Left — scrapers, bulldozers, rippers, hydraulic and 
cable controls are built in factory areas. Large 
capacity ventilating systems keep atmosphere 
clean and clear to expedite production 


Simplified installation results from Barber-Colman technique of employing 
a “Control Center” with prewired accessories—switches, relays, transformers, 
resistors, etc.—and numbered terminal strips for connecting all components 
of each electric control system kac h unitary system can be chec hed or ret ised 


at “‘Control Center” cabinet. 








+ | 
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Keeping pace with the completion of the building 
program of Caterpillar Tractor Co. in Joliet, Illinois 
are Barber-Colman unitary temperature control sys 


tems, each with its own electric “Control Center.” 


Starting with building “A” and “B” in 1950, 
continuing through extensions to building “B” and 
new building “C” in 1953, there are now 63 inde- 
pendent “Control Centers” operating heating, ven 
tilating, and air conditioning systems throughout 
the plant. General offices, first aid rooms, and the 
shop office, auditorium, cafeteria, and metallurgical 
laboratory are air conditioned. As a safety precau 
tion, the office temperature control system is inter 
locked with the autocall and fire alarm systems. In 


an emergency, a warning signal is given, all exhaust 


ELECTRIC 


BARBER 
COLMAN 


Automatic Controls «+  Aijr Distribution Products * 


Aircraft Controls * Small Motors * OVERdoors and Operators * Molded 


Products * Metal Cutting Tools * Machine Tools + Textile Machinery 
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Control Center 


Industrial Instruments 


fans stop, and all air intake dampers are closed. 

Over 1,500,000 cfm are handled by the 59 venti- 
lating units in the factory area. Each has its own 
“Control Center,” operating independently of the 
others. Should trouble develop in one area, there 
is no need for a complete plant shutdown. Three 
boilers, two of 80,000 Ibs., and one of 100,000 Ibs. 
per hour capacity, furnish steam for heating and 
processing. Electrical consumption per month is 
now over 3.000.000 kw. 

For the complete story on how electric “Control 
Centers” can modernize your temperature control 
.and bring you substantial savings in 
. phone nearby Field Office 


systems .. 
time and materials 


or send coupon today. 


Left—in keeping with modern design of plant 
Caterpillar ordered the finest of electric con 
trol equipment. For example, oll motor-oper 


ated valves have oil-submerged operators 


Below space is soved by installing on in 
dividual “Contro! Center’ cabinet in the web 


of a column in each contro! crea 


| 


Left—bottery of motor-operated valves 


with oil-submerged operators in building Cc 


controlling heating and cooling operations 


BARBER-COLMAN COMPANY, ROCKFORD, iLL, U. S. A. 
Dept. K, 1301 Rock St. © Field offices in principal cities 


(_] Send free copy new booklet "How You Can Simplify 
Control Problems and Save Money with ‘Control Centers’.” 


Name 
Firm Name 
Addre 


City 





Sunset Magazine's Publishing Office as seen from the air 
Heating contractor: Schlegel Plumbing Contractor 


How Honeywell Customized 


Temperature Control can help you 


Give your clients a 
better indoor climate 


Why Customized Temperature Control is becoming a must for all types of buildings 


Just as you often have to guide client thinking when 
it comes to the sort of building he really needs, today 
it's also important to make sure he gets proper tem 
perature control. 

Many advances have been made in temperature con- 
trol which may be news to your client 

Such an advance is Honeywell Customized Tem- 
perature Control. 

The key word here is “customized.” It means that 
whatever your clients’ control requirements, a Honey- 
well Customized Temperature Control installation 
designed to fit the needs of the building is your answer. 
This applies to heating and cooling, ventilation and 


humidity control, as well as industrial control. 


Higgins and Root, San Jose 


California 


Architect 


Inc., Menlo Park 


De 


Only Honeywell can 
provide true “custom- 
ized” control. Because 

only Honeywell manu 

factures all three types 

of controls — pneumatic, electric and electronic — 
which often must be integrated in a single building 
to give you the right performance. 

The story, in brief form, of how Honeywell Cus- 
tomized Temperature Control was used to solve 
specific occupancy, use and exposure problems in 
Sunset Magazine's “dream home” in Menlo Park, 


California, is told by the floor plan and the pictures 


and captions at right 
Cliff May, Los Angele 


sen coniuilant 
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Honeywell Thermostats are giving new meaning to com- 
fort in the headquarters of Sunset Magazine. The view above, 
including the editorial and advertising offices was taken from 
the northwest. Two thermostats are needed in this area to 


compensate tor strong southern and western sun 


™ 


For comfortable, even temperature 
in new or existing buildings 
c c 


—of any size—use Honeywell 


Customized Temperature Control 


Whether it’s an office, motel, airport, hospital, apart- 
ment, church, school, factory, store, garage—or any size 


building—new or existing, Honeywell Customized 


Temperature Control can help meet your clients’ The thermostat installed in the conference room above, 


heating, ventilating, air conditioning and industrial compensates handily for chill that sometimes comes from 
the large window area, keeps the temperature just right if a 

control problems. 
conference includes five persons—or twenty - five. 


They'll not only enjoy more comfort and efficiency, 


they'll save fuel, too. 

ae : fe MiNnNEAPOLES 

For full facts on Honeywell Customized Tempera- ] 
ture Control, call your local Honeywell office. There ne . we 
are 104 Honeywell offices across the nation. Or mail om 


the coupon today H - e e 
WOntrmtl ut We Covtioly 


L. W. Lane, publisher of - Sunset “ Says, (POSOSSSESSSSSHSSSSSSSSSSSEESSESESSE SSSESEESSSSSESESOSESSESEEEE 


MINNEAPOLiS-HONEY WELL REGULATOR COMPANY 
What we wanted was a place where Dept. HA-11-218, Minneapolis 8, Minnesota 
workers confined by four walls could Gentlemen: I'm interested in learning more about Honeywell Cus 


still enjoy the feeling of outdoor living tomized Temperature Control 


By providing us with near-perfect in 
door climate, Honeywell Customized Name 


Temperature Control has contributed 
Frem Name 
much to that enjoyment 


Idd 
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Save hours on the job with 
Trane Baseboart 


"i ae Vg te “a 
] fs 5 
. ee ae ae ees 


1, Remove assembly from package! Basic Baseboard 2. Mount back plate in one piece! No leveling. Mount- 
Convector unit comes assembled in one package! Just ing holes are factory drilled (on 114" centers). Fin- 
slip it out. No parts sorting. Cuts handling time 14 and-tube element hangs freely within the cabinet 


Installation instructions in carton. ... is factory installed. 


THE NEWEST ADDITION TO THE NATION’S No.1 LINE OF MODERN RADIATION... 


You can save labor and shave costs with this 


beautiful new TRANE 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING AND VENTILATING EQUIPWVENT 
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new 





3. Trim to fit any job dimensions! No complicated 4, 
fitting. Only two cabinet parts to measure and 
cut. Back plate and front panel are roll-formed 


and contoured for extra strength and beauty. 


Snap-on front—no sheet metal 


5 J 


Famous TRANE fin-and-tube— 
aluminum fin copper tube, me- 
chanically bonded 


7) 
Oo 


Capacities 
One-piece back and top—mini- 
mum parts quickly installed, 
mounting holes provided 


o 0080 





fr 7 
(11 RANE CONVECTORS 





Baseboard Convector 


East. Mfg. Div., Scranton, Penn. « 


\ 
9 
al 
2 


The Trane Company, La Crosse, Wis. 
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Uninterrupted outlet—blends unit 


Universal unit—tree-standing or 
semi-recessed . . . 2 heights, 2 


Snap-in damper—no screws, 
hinges, levers or chains 


Trane Co. of Canada, Ltd., Toronto . 


- Convectors! Here’s how... 


Yee 4 “ » < 


Snap on front, joiners, corners! No special tools, 
no sheet metal screws. Snap-on joiners, end pieces, 
corners cover all metal edges. Even the damper 
snaps in. Helps cut installation time in half. 


Installs easier because it’s built better... 12 ways 


All parts roll and die-formed—to 


screws, no sheet metal drilling into wall . . . prevents dirt patterns assure quick, accurate assembly 

Full-length back-to-wall rubber Reverse radius at bottom—elimi- 

seal—prevents dirt seepage 6 ] nates quarter round, speeds instal- Snap-on joiner pieces—fit tightly, ‘ 
~~ : tetion” completely cover joints 


Coil hanger—allows free expan- 
sion, designed to end noise 


End caps—feature snap-on fronts 
for easy accessibility 


czy, TRAKE WALL-FIN 


For complete information on 
capacities, roughing-in dimensions, 
control diagrams, see your 

nearby TRANE office or write 
TRANE, La Crosse, Wis 


87 U.S. and 14 Canadian Offices 


1Y 





Illustrated—two basic types of Sylpbon auto- 
matic radiator valves. Right, for exposed 
radiators, Left, for enclosed radiators. 
Both available in angle and globe bodies. 


S—steam supply 
R—trap in steam line 
A-adjustment and bulb 
B—control bulb V 
Vv | 
| R Na —_— 
: S 8 


No. 885 on exposed radiator 


TMT 


\ 
Tl 


No. 895 on concealed radiator 


SIMPLIFIED SISTEM eam? — 


SYLPHON AUTOMATIC RADIATOR VALVES 
provide a simple, efficient way to get greater 
room comfort at lower cost —all winter long. 
See how effectively—how economically —they 
do the job. 

1. These easily adjustable radiator valves 
assure uniform temperature control at all times 
—whether it’s in one room, a large office or an 
entire building. Temperature is kept even. No 
discomfort. Result — comfort conditions and 
occupant efficiency are improved. 

2. They substan- 
tially reduce heat- 





FIRST WITH BELLOWS 


ROBERTSHAW-FULTON CONTROLS CO. 


ing costs. For studies show that during 95 percent 
of the average winter season, more heat is gener- 
ated than needed for healthful comfort. With 
Sylphon Automatic Radiator Valves controlling 
temperature to meet requirements, fuel is saved. 


3. They cost less than any other automatic 
controlling system available. Easily and quickly 
installed on your present radiators. Simply 
constructed, self-powered and packless, they are 
self-contained and fully modulating. They pay 
for themselves many times over in fuel savings 
alone. For complete information, send for 
Bulletin VH-80. 


Canadian Representatives, Darling Broibers, Montreal 


Tamperaturs Cnitrols » CBalllows Davices « Coallows Cssamblles 
PFULTON SYLPHOR 


KNOXVILLE 4, TENN, 
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WHY IT PAYS TO BUY STEEL FROM WAREHOUSE 

















You don’t get caught with steel you can’t use! 


ou can avoid this costly possibility by using the nearest U. S. Steel 


Supply warehouse as your own. From it, you can get the steel you need 


WHEN YOU BUY STEEL FROM 


WAREHOUSE, YOU GET: ... in large or small quantities . . . cut to your specifications . . . delivered to 


your production area . . . at the time you desire. You run no risk of inventory 


@ LOWER INVENTORY COSTS 
obsolescence. Your U.S. Steel Supply salesman will help you put yeour steel 


@ LOWER SPACE COSTS 
purchasing on a most economical and efficient basis. 


@ LOWER TIME COSTS 


== IY, §, STEEL SUPPLY 


@ FASTER PRODUCTION 
DIVISION 
@ FEWER INVENTORY LOSSES —— pepe 
General Office 
208 So. La Salle St., Chicago 4, Ill. Warehouses and Sales Offices Coast to Coast 
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8 cell cooling tower driven by 
8 Wagner Multi-speed Motors. 


Here’s a job for Kigyed motors 


This 8 cell Marley Cooling Tower, 
at Pueblo, Colorado, provides a 
steady supply of 6600 gallons of 
cooling water per minute for a 
steam power plant. There are 8 
fans with blades 22 feet in diam- 
eter that are driven, through gear 
reducers, by 8 Wagner two-speed, 
totally-enclosed fan-cooled 
motors. These 440 volt motors 
are each rated 75/19 hp. 


Cooling towers need motors with 
plenty of stamina. They must 


operate without attention, day in 
and day out, completely exposed 
to all kinds of weather. 


Wagner totally-enclosed fan- 
cooled motors are built to operate 
under severe conditions. They are 
available in steel or cast iron 
frames, in standard or explosion- 
proof types, single-speed or multi- 
speed, single phase, 2 phase or 3 
phase, in ratings to 250 hp. 


For your requirements, there is a 
Wagner Motor to fit every need— 


a complete line for all current 
specifications, with a wide variety 
of enclosure types and mountings. 
Bulletin MU-185 gives full infor- 
mation. Do you have a copy? 


Your nearby W 
will be glad to help you select the 


Vagner engineer 


right motors for your next appli- 
cation. Call the nearest of our 32 
branch offices, or write us. 


WAGNER ELECTRIC CORPORATION 


6370 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS « INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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—on these 


Performance Blades! 


world-famous helicopters 


and the FANS in their plant 


” 
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Out of the heat treat building of the Piasecki Helicopter Corporation in Morton, 
Pa., come precision-made parts like the rotor blades raising this big, new Piasecki 
H-21 “Work Horse” Helicopter. 


Doing another “Work Horse” job in that building are other blades 

the wheels of the “Buffalo’”” Heavy Duty Belt-Air Fans constantly ex- 
hausting the hot air from the process. In these blades, as in helicopter 
blades, balance must be perfect for freedom from vibration. Blade 
shape must be for high efficiency, that is, most delivery on least power. 
Overall construction must be extremely rigid and strong. “Buffalo” 


Belt-Air Fans fulfill these conditions to perfection. 


If you have an air moving job from 4,000 cfm to 90,000 cfm and up to 
1” pressure, your best and lowest cost solution may well be one of these 


rugged propeller fans. Why not write for literature today? 


FIRST 
FOR FANS 


BUFFALO COMPANY 


171 MORTIMER ST. BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener,Ont. Sales Representatives in all Principal Cities 


- VENTILATING AIR WASHING AIR TEMPERING INDUCED DRAFT EXHAUSTING 
FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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ols on 
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... they're using 


our valves at 


GOOD/YEAR 


The Goodyear Chemigum Plant at Akron relies on perfect 
valve functioning ... precise flow control with valves 

that are dependable, just as you may. Their choice throughout 
this plant is OIC. 

You pay no extras for OIC’s precision engineering, even 
though you do get longer, trouble-free valve service. In 
addition, OIC offers you engineering assistance to help 
you select valves best suited for the job. 

If you could see them made, you'd make OIC Valves your 
first choice when you want dependability. 


THE OHIO INJECTOR COMPANY © WADSWORTH, OHIO 


A LVE S FORGED & CAST STEEL, IRON & BRONZE, 
LUBRICATED PLUG VALVES 
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We know it'll do a job for you... 
we built all of it! 


tA. 

INCREASED EFFICIENCY results from volute de- 

sign of the Worthington centrifugal compressor. 

. Smooth, obstruction-free passage for gas reduces 
~ friction and turbulence losses. 


a eae ons Bo r 
Fa “ee 


fe. ol Bae recA hice alle a 
WORTHINGTON CONDENSERS are of the hori- 
zontal shell-and-tube type, with water inside the 
tubes and refrigerant gas outside. 


OVERALL SAVING in power consumption is 
made possible by the flash pre-cooling cham- 
ber in the Worthington cooler 


TYPICAL WORTHINGTON MULTI-STAGE 
steam turbine, ideally suited for compres- 
sor-drive applications. 


Every major component in a Worthington centrifugal Fifth Avenue; the Hotel Commodore, and the General 


Heating 





refrigeration system is designed, engineered and built at 
the Worthington plant. Worthington, for example, is the 
only manufacturer that builds drives as well as compressors 

This is one big reason why leaders in industry are 
turning more and more to Worthington centrifugal re- 
frigeration systems. Present-day installations include CBS 
Television City ; the new Alcoa Building, Pittsburgh; Saks 


Petroleum Building in Los Angeles. 

Worthington also makes condensers, coolers and auxil- 
iary equipment such as steam condensers, condensate 
pumps, steam jet air ejectors and step-up gear sets. Write 
for free Centrifugal Refrigeration Bulletin C-1100-B14 to 
Worthington Corporation, Air Conditioning and Refrig- 
eration Division, Harrison, New Jersey. A.4l 


WORTHINGTON 


———— —— 


SEL 
ALUMI 


CLIMATE ENGINEERS TO INDUSTRY, BUSINESS AND THE 


Piping & Air Conditioning. November 1953 


HOME 





These Valves Stay on Sob 


After $0 Years 
of Water Service 


At the Beaumont City Water Works, Beaumont, Texas, 
with Crane gear-operated iron body gate valves in 
main lines in pumping plant. 


THE CASE HISTORY 


Beaumont taxpayers are still benefiting by the valve 
quality specified for the Municipal Pumping Station built 
in 1903. These 14, 16, and 24-inch Crane iron body gate 
valves remained in their original location until the old 
plant was converted recently from steam to diesel power. 
Even then, many were merely cleaned up and put right 
back in service in the new plant. 

For 50 years and more, these Crane valves have given 
outstanding service at the lowest possible maintenance 
cost. With but routine care, they remained tight at seat 
and stem, and always performed with smooth, positive 
action, despite infrequent operation. 

Here’s an example of the quality that traditionally sets 
Crane apart from ordinary valves. It’s value like this 
that has always made Crane the first choice of thrifty 
buyers in every industry. 


VALVE SERVICE RATINGS 


SUITABILITY: 


Uluaye- sthable 





FEATURES: 


Reged dete ie eory pat 





MAINTENANCE COST: 


Redline Cate oily 





SERVICE LIFE: 





OPERATING RESULTS: 





AVAILABILITY: 








Calaleg em 
Cuent Ja: F6/ 








THE VALVE. 


Today’s Crane 125-Pound Iron 
Body Gate Valves with wedge disc 
are building equally outstanding 
service records. Highly engineered 
for durability and dependability at 
low cost, these valves are now avail- 
able in the most complete line of 
patterns and sizes, with a choice of 
tiim for water utilities and other 
services. Choose to your exact needs 
from your Crane Catalog, or see 
your Crane Representative. 


7HE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


THRIFTY 
BUYER 





HEATING 


VALVES + FITTINGS + PIPE + PLUMBING 
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ROCHESTER GAS & | 
ELECTRIC SPECIFIES. . 


GUN-PAKT 
EXPANSION JOINTS 


USER OF GUN-PAKT JOINTS SINCE 1935” 
ORDERS 16 MORE FOR NEW STEAM LINE 


This prominent New York State utility has been Ho they 
Gun-Pakt Expansion Joints for the past 17 years 

have ordered 16 more (12’’, max. working pressure 100 ped 

for a new steam distribution line in their expanding i 
pretty good proof that Gun-Pakt Joints give trouble-free, 
economical service. 


Central station heating plants, institutions and industzial 
plants all over the country are finding Gun-Pakt Joints offer 
maximum protection with minimum maintenance, 
Gun-Pakt Joints are rugged, strong joints. They offer 
freedom from shutdowns because they are serviced under 
full steam pressure. Maintenance costs are low; one 
utility that kept accurate records found their maintenanb¢, RS 
costs to be only 65c per year per joint! 
To service a Gun-Pakt Joint you simply ‘insert 4 ‘plug of 
ms packing, twist_a_wrench, and the_jaipt is tick is Bees t . the job 
.. done... all without taking pressure 


Yarway engineers, conveniently located near you, are con- 
.. stantly ya se for better, more. prétitable steam pldnt oper- 
Ss ation. Cell on your Yarway man t friendly, helpful advice. 
YARNALL-WARING COMPANY in Recherer Gus & Elastic Corporation's 
107 Mermaid Avenue, Philadelphia 18, Pa. z a CU 


Branches in principal cities 


DEL. 








Any product of quality should be depend- 
able when ordinary products fail. Sudden 
pressure fluctuations, dirt, scale and 
viscous matter prove ‘‘fatal” to ordinary 
pressure reducing valves. 
The CASH STANDARD TYPE 1000 
VALVE however, is designed to operate 
with complete dependability under the 
most difficult and unusual circumstances. Many of these units have been 
in service over 10 years and have never been taken ‘out of the line.” 
Truly an EXTRAORDINARY achievement of quality and 


design excellence. 


INSTALL CASH STANDARD ‘‘TYPE 1000" VALVES 


CASH STANDARD DECATUR, ILLINOIS 
A.W. CASH COMPANY 











VILTER compressors 


equipped with 
ALLEN-BRADLEY a oT 
TROUBLE FREE MOTOR CONTRO 
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Vilter Compressors, equipped with Allen-Bradley motor controls, installed ot Morris Harvey College, Charleston, W. Va 


Why are Allen-Bradley automatic 
starters so popular for refrigeration and 
air-conditioning service? . . . Because 
they are trouble free. 

Why are they trouble free? Only ONE 
moving part. No pivots, pins, or bearings 
to corrode or stick. ..no jumpers to 
break. You install them...and forget 
them! No contact maintenance .. . Allen- 


Bradley cadmium silver alloy contacts 
never need cleaning, filing, or dressing. 

Dependable overload relays. . . Allen- 
Bradley thermal relays are accurate and 
always dependable .. . even after years 
and years of service. 

The Allen-Bradley trademark stands 
for millions of trouble free operations. 
Specify Allen-Bradley controls, today. 


WRITE 
for this 
Allen-Bradley 


Air Conditioning 


and Refrigeration 
Bulletin 


Allen - Bradley Co., 1335 S. First St., Milwaukee 4, Wis. 


Specify Allen-Bradley 
Standard Controls. For 
“Engineered” Special Re- 
frigeration Controls—Con- 
sult with Allen-Bradley. 


Allen-Bradley offers a wide line of 
air-conditioning and refrigeration 
controls—pressure and temperature 
controls, manual and automatic 
starters, and special refrigeration 
control units, consisting of various 
combinations of the above units. 


~ 
A typical Allen-Bradley 
special refrigeration control 
unit. Note roomy enclosure. 


ALLEN-BRADLEY QUALITY MOTOR CONTROLS 


29 
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Just 


F ITS screw it 
into the 
ANY Drain 
Tapping 
EXPANSION 


TANK 





A simple, inexpensive valve combining 
air tube and drain. 

Fits drain tapping... easily installed... Air Inlet 
inexpensive. Two tube lengths. 


Eliminates guesswork, saves time. A few 
minutes drains the average size tank. 





Pleases home owner, pays for itself on 
the first draining. 








AREAL CONVENIENCE 


and profit maker too! 


DRAINING waterlogged pressure tanks is simple, quick and 
positive if you'll install a Thrush Tank Drain. While all genuine 
Thrush Pressure Tanks now come equipped with the Thrush Vac- 
uum Breaker, there are many older installations where the tank has 
only one drain tapping. Now you can enjoy the same convenience 
in tank draining on these older jobs, too. The Thrush Tank Drain 
combines Vacuum Breaker and Drain Valve in one inexpensive fit- 
ting. When the tank needs draining, simply open drain, remove 
plug “A” to break the vacuum and tank will drain completely. It is 
a profit item you can sell all year through. For more infocmation, 
see your wholesaler or write Department E- 11. 
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interchange Gas 
and Oil firing 


in 10 seconds 
aD 








Modern Cleaver-Brooks 
Model LR Steam Boiler 
Equipped with Exclusive 
Cleaver-Brooks ‘'10-second 
conversion’’ Combination 
GAS and/or Oll Burner 





motions eliminate 
time-consuming 
change-over 


ow you can use oil or gas at the flick of a switch! This ex- 
N Gusive new Cleaver-Brooks development permits changeover 
from oil to gas or vice versa in only 10 seconds. 

That’s because the Cleaver-Brooks Combination Gas and/or 
Oil Fired Boiler operates on gas with the oil burner in place. Simply 
flipping a selector switch on the control panel to either gas or oil 
sets the proper circuit in action, Turning the convenient fuel supply 
valves completes the entire changeover and in 10 seconds or less! 
To gas users in all parts of the country and in particular 
areas where local requirements demand immediate changeover 
this exceptional fuel flexibility can be an important factor in deter- 
mining your overall operating economy. 

Ten-second conversion, like 4-pass construction, self-contained 
design, guaranteed 800 efliciency, is another “plus” feature pioneer- 
ed by Cleaver-Brooks. It demonstrates Cleaver-Brooks’ continu- 
ing effort to bring steam users even greater flexibility and reduced 
operating costs. 

If you are considering simplifying your present boiler plant, 
remember Cleaver-Brooks Combination GAS and/or OIL Fired 
Boilers. Sizes 15 to 500 hp. 15 to 250 p.s.i. Write for com- 
plete facts. 





SELECTOR 
SWITCH 
TO GAS | 








OR OIL 


TURN OFF ONE FUEL 
LINE AND OPEN THE OTHER 


oe 








— .! 


Clanee Bessie 


Originators of the 
Self-Contained Steam Boller 


CLEAVER-Brooks COMPANY 
Dept. M-313 E. Keefe Ave., Milwaukee 12, Wis., U.S.A, 
Cable Address: Clebro-Milwovkeewis 
Builders of Equipment for the Generation ond 
Utilization of Heat * Steam Boilers * Oil and Bitumen 
Tonk-Car Heoters * Distiliation Equipment * Oi! and 
Gas Fired Conversion Burners 
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ere's a sound starting point for 
air conditioning, industrial heating, 
and refrigeration sales 


Across-the-line 
starters 


Multitrol contro! 
centers 


WARD LEONARD 


ELECTRIC COMPANY 
MOUNT VERNON, NEW YORK 


| * ila ng entered ConTiole Since 1892 wor 


In the long run, leading users of motor starting 
equipment have found it highly profitable to 
specify motor controls made by Ward Leonard. 

Why? Because installation of Ward Leonard 
starters is easy, performance is trouble-free, oper- 
ating life is exceptionally long and maintenance 
is simplified. 

Ward Leonard manufactures a complete line 
of dependable motor starters for refrigeration, air 
conditioning and industrial heating applications. 
Here are the five distinct types of Ward Leonard 
starters: 


Bulletin 4110 — a-c across-the-line magnetic 
— non-reversing, 200 hp max. 

Bulletin 4170 — a-c Primary resistance, 200 
hp max. 

Bulletin 4190 — a-c Autotransformer, 200 hp 
max. 

Bulletin 4340 —a-c Part Winding, 400 hp 
max. 

Bulletin 4410 — Multitro] control 
NEMA size five, 600 v. max. 


centers 


For full particulars on 
these and other motor 
controls, send for your 
copy of Ward Leonard’s 
Motor Control Catalog. 
Ward Leonard Electric 
Co., 24 South St., Mount 
Vernon, N. Y. 


& ae a | 
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Avs eesistoes HPOMASTER 


Word Leonard's com 
plete engineering tex! 
Hondbook «! 
Power Resistors,” $3 
per copy 
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air conditioning system you Use... 
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when these «| | AME MOSTAT, 
are ln SUS ht | DRAFTLESS Aspirating AIR DIFFUSERS 
. . L "2 ANEMOSTAT CORPORATION OF AMERICA 
the installation 4 10 EAST 39th STREET, NEW YORK 16, N. Y. 
. ° rd REPRESENTATIVES IN PRINCIPAL CITIES 
Ls right =¥ “No Air Conditioning System Is Betier Than Its Air Distribution” 
x 
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Highly specialized process controls are used to produce 
the finest in seamless WELDING FITTINGS 


Only Globe, among manufacturers of welding fittings, 
produces its own seamless steel tubes. Specialized pro- 
cesses at every stage of manufacture from billet to tube 
— to fitting — insure uniform high quality. Thorough 
inspection and continuous laboratory control guarantee 
strict conformity to rigid specifications. 

Now ... you can get these high-quality fittings when 
you need them — in the quantities you want. Just get 
in touch with your nearest Globe distributor. 

GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 


Chicago * Cleveland * Detroit * New York * Philadelphia * St. Lovis H m 
. 4 ere is one of the highly specialized manu- 
Sonver © Heveten © San Hrandces © Glendale, Col facturing operations that insure Globe quality 


Producers of Globe Welding Fittings — Globe seamless stainless steel tubes ~ . — piercing the billet to 
alloy — carbon seamless steel tubes — Gloweld welded stainless steel tubes — . form a seamless tube, 
Globeiron (high purity ingot iron) seamless tubes. 


AVAILABLE IN A COMPLETE LINE OF rd Be) 
Rs 


SIZES AND WEIGHTS THROUGH GLOBE ‘ieee ai alee 
e 0 pe Glo 
DISTRIBUTORS I N A L L KE Y Cc I T I E s Welding Vittings catalog. 
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American Blower — a time-honored name in air handling 





Dependable, low cost ventilation! 

The Navy demands it on battlewagons 

Railroads specify it for modern streamlined trains . . . 
Commerce and industry require it for the conduct of 
profitable busine ss 

No one COTM pany has dome more to provide dependable 
low cost ventilation than American Blower 

For example, American Blower Axial Fans are widely 
ised in thousands upon thousands of varied applica 
tions, and are unsurpassed for ease of installation and 
eflicient) performance 

For complete information on axial fans and other Ameri 
can Blower Air Handling equipment, contact our nearest 
brane h office. 

AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiotor & Standard Sanitary Corporation 


‘AMERICAN & BLOWER tr Me A Pa 


YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


AMERICAN-STANDARD - AMERICAN BLOWER CHURCH SEATS & WALL TILE « DETROIT CONTROLS - KEWANEE BOILERS + 8055 EXCHANGERS 





(ASBESTOS PROTECTED) 


Maximum, over-all efficiency in both 
thermal and accoustical insulation. En- 


gineered exclusively for duct application. 


“Costs more, and worth it!” 


wRITE FOR 
pUX-SULATION 
SAMPLE KIT 





J* ~.* et te 
s Pata tod Ek OP 
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ASBESTOS and INSULATING /MATERIALS att 
141 W. Jackson Bivd., Chicago 4, Illinois 4 CPM 
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THERMO EXP ‘ 


a 


TYPE TR 
Multi-Outlet 


For all types of service. For 
liquid: *‘Freon'’—vup to 75 tons. 
Methy! Chloride—up to 150 tons. 
For suction: ‘‘Freon’’—up to 8.8 
tons. Methyl! Chloride—up to 17 
tons. For brine, water, gos, air 
and steam. 


TYPE R2 


For avtomoti« control of liquid re- 

trigeront on all types of refrigero 

tron and aw conditioning systems 

Copacities from fractional tonnage 

to 50 tons Freon-12°, 100 tons 

Methyl! Chloride. low temperature 

TYPE 402 volves for —40° F. to —100 F 
with pressure 

limiting feature 


fi 


TYPE $1 


TYPE TK 
“3 valves in 1" 


TYPE TCL 














VALVES 





FLOAT VALVES 


TYPE J5 

electric . 908 

— _ LECTRO- 
switch LeveL 

For Freon” 6 electronic 


TYPE HK Methy! Chlo- — , 
high pressure ride, Ammo- ary ° 
float valve nia and other iqui 

non-corrosive 


ALCO 








Up to 5 tons “Freon- 
12°, 10 tons Methyl 
Chloride and 20 tons 


Fiquids having a specific 


gravity of 6 or more 
p to 460 volts AC and 


Accurate control for full-flooded 


evaporotors. Adjustable to a 


a VALVES 


wide range of level changes. Easy-to-set 
control dials conveniently mounted in re- 


pAmmonia. 250 volts DC. mote box. Successfully used for over 5 years. 


the COMPLETE LINE 
of refrigerant 


controls 


TYPE E 


TYPE 1X with Strainer 








i 


Solenoid Liquid Valves 

up to 172 tons. Sole 
noid Suction Valves — 
vp to 28 tons. Thermo 
Expansion Valves—from 


fractional tonnage to For capacities in excess of those listed, 


~— 125 tons, Automatic Ex- 
ponsion Valves — from 
fractional tonnoge to 
60 tons. 


write us for further details and give 


TYPES 771-772 specific requirements. 
SUCTION PRESSURE 
REGULATORS HOLD- 
TYPE EPR BACK VALVES 


oH oll refrigerants 


ith connection sizes up load. 
to 6" Freon-22. 


TYPE 760 
“EVAPOTROL” 





Prevent moter over- Pressure regulotor—'2 
Freon-12, ton, Freon-12°—% 
ton, Methyl Chloride 











ALCO ALSO MAKES: 


Constont Pressure Expansion Valves 


— Liquid and Suction Line Strainers. 


AVAILABLE AT YOUR WHOLESALER’S 


86! KINGSLAND AVE. « ST. LOUIS 5, MO. 


Heating, Piping & Air Conditioning, November 1953 





RESIDENTIAL 
COOLING TOWERS 


New! 2 thru 15-Tons 


ONLY HALSTEAD & MITCHELL OFFERS THE 


20 Year (ruarantee! 


ON THE WETTED DECK SURFACE 


PRICED FOR THE HOME MARKET 


Price-wise these Halstead & Mitchell Residential 

Cooling Towers throw open huge segments of the 

home and small building market to air- 

conditioning. Here is the development for which the industry 
has been waiting. Check prices today! 


NOW REQUIRED IN MANY AREAS 


Residential Cooling Towers recirculate 

precious water . . . meet requirements of municipalities which 
prohibie wasting cooling water to sewers 

And low cost H&M units take residential air conditioning 
to the suburbs and rural area 
recirculate from a cistern if need bel 


MADE FOR REAL OPERATING ECONOMY 


Economical, lastworthy . . . low operating cost matches 

low initial cost. Efficient gravity-type distributing 

pan climinates windage loss since atomizing by spray nozzle is un- 
necessary. Low pump head pressure is another 

bonus of gravity distribution. And maintenance is a snap! 


FAMOUS HALSTEAD & MITCHELL QUALITY 


Here's a// the quality for which Halstead & Mitchell Cooling 
Towers are world famous — including the 20-year Guarantee 
on the wetted deck surface of pressure-treated creosoted wood, 
against attack by rotting or fungi growth. Stainless steel fans 
and shafts, plus individual cabinet coatings of Vinsynite, Vinyl 
Zinc and chlorinated rubber add important years of life. The 
complete assembly is with Everdur bolts . . . disassembly 

is easy even after years of service. 


AT LEADING WHOLESALERS EVERYWHERE 
Write for descriptive bulletin from Halstead & Mitchell, one 
of the world’s largest manufacturers of water-cooled Clean- 
able Condensers, and Cooling Towers up through 100-tons, 


II 


Sy (ie | tchell 








<email 


OFFICES: BESSEMER BUILDING ¢ PITTSBURGH 22, PA, 
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ENGINEERED BY BULLARD 


To ee 
Make Light Work 
Of Tough Jobs 





/ 





HOFFMAN SUPPLY 
VALVE 








“\ @ ~ HOFFMAN PRESSURE. 
ag REDUCING VALVE 
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ail 67 HOFFMAN 
oe DIRT 
STRAINER 


Wound Rotor motor. When 
you need adjustable speed over 
a limited range, or a means of 
limiting starting current, the 
Wound Rotor motor may be the 
answer. Built up to 1000 horse- 
power. 


High torque compressor 
motor. Any motor enclosure 
thot you require, in a wide 
range of horsepower. Special 
electrical characteristics for the 
starting torque for your looded 
compressors. Open Drip-proof 
enclosure pictured. 


Standard induction motor. 
Here's dependable power for 
your stokers, blowers, fans and 
other applications requiring 
standard squirrel cage motors. 
All enclosures, standard and 


special, with Splosh-proof shown. 


Part Winding motors. Part Wind 
ing or Increment Start motors for 
use On power circuits using avto 
matic voltage regulators are avail 
able in ali enclosures (Fan-cooled 
pictured) and with standard and 
high torque characteristics, We will 
be glad to supply oan increment 
type starter with the motor if you 
desire it. 


with the right motor 


for your heating or air 


conditioning job 
from the Louis Allis line 


The complete Louis Allis line makes it easy to get the 
right motor for your heating, ventilating, and air-conditioning 
equipment. You don’t have to settle for less than top 
performance — there is a Louis Allis Motor designed 
specifically for your job and a Field Engineer nearby, with 


the right answer to your motor problems. 


The four motors above are only a few of the many 
types of Louis Allis motors that are available. We invite 
you to call your nearest Louis Allis Office or write to us 
for application or engineering assistance. We are sure that 


our 52 years of motor experience can be of help to you. 


LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 











| + 






The problem of heating the building with high ceilings, 
large open floor space, drafty doors and windows is 
easy to solve with McQuay Blower-Type Heating and 
Ventilating Units. They were designed and engineered 
specifically to provide smooth, even heat distribution 


Floor-Type Unit Heater 





over large areas common to warehouse, industrial plant 
and garage types of building construction. Available 
in floor, horizontal, vertical, wall and inverted styles 
in 8 sizes; capacities from 20,620 to 1,632,000 Btu per 
hour. Basic in these versatile heaters is the famous 
Ripple Fin Coil with tubes hydraulically expanded into 
wide spun fin collars, the exclusive McQuay construc- 
tion feature that assures maximum heat transfer effi- 
ciency and rugged dependability. Representatives in 
Uni principal cities or write McQuay Inc., 1601 Broadway 
Horizontal Unit Heater Street N.E., Minneapolis 13, Minnesota. 


M Quan 


AIR CONDITIONING e REFRIGERATION 2/ 








Mant tet S£4a80ns ~~ Ss 
cOmtto row 


HEATING 
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FOR @ HOT OR COLD WATER CIRCULATING 
@ LOW PRESSURE WATER HANDLING 
W @ HIGH PRESSURE PUMPING 
A @ BOOSTER PRESSURE SYSTEMS 


@ WATER SUPPLY AND TRANSFER 


you VY PL ve m4 he G @ LARGE VOLUME LOW HEAD PUMPING 


@ CHEMICAL PROCESS SERVICE PUMPS 
problems: YOU CAN DO A BETTER JOB 
with these Depenlible 


a 2S 


END SUCTION PUMPS —The Peerless 
“Flvidyne” line. Economical foce 
mount and flexible coupled pumps 
for widest variety of water hon- 
dling services. V4 to 150 hp avail- 
able. Efficient, easily serviced 


TURBINE VANE TYPE 
PUMPS ~— For pumping hot 
or cold, clear of vaporous 
liquids. Face mount er 
flexible coupled types 
Standard and self-priming 
models for pumping small 
capacities, high heads 


TYPE A-~ALL PURPOSE 
WATER PUMP Single 
stage double suction split 
case type pumps. Broad 
line, up to 70,000 gpm 
capacity. All types of 
drive; quality construction 


MIXED FLOW AND PRO- VERTICAL TURBINE 
PELLER PUMPS — Giants TYPE PUMPS — Electric 
in the world of pumping. and engine driven 
For high capacities, low pumps for primary 
head. Single and multi- water supply from TYPE TU—MULTI-STAGE 
stage types for all water deep or shallow drilled PUMP —For high pressure 
services. Also widely ap- wells. America’s sales pumping. 2, 3, 4 and 5- 
plied to flood control and leader. All sizes, capac stoge pumps available 
drainage pumping. Capaci- ities and hp Horizontal split case design 
ties to 220,000 gpm. For capacities up to 3500 
gpm; heads to 1600 feet 


Mail Coupon rovay: 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
WWERTICAL ENCASED 301 West Avenue 26, Los Angeles 31, California 
Peclees “Tapdootinn.” Por CHECK BULLETINS YOU REQUIRE 
heave duty eoadenesee TURBINE VANE -— VERTICAL ENCASED MULTISTAGE 
return service. Rugged, PUMPS | NVORGL INE PuMP PUMPS 
dependable, versatile, ver- Bulletin 8.2205 #592 Bulletin @.1400 
tical desigs FLUIDYNE END -— TYPE & ALL r~) waren surety 
SUCTION PUMPS | j CURPOSE PUMP | PUM 
Bulletin #2300 viletis ©1300 on “1 o mat 


PEERLESS PUMP DIVISION Ga 


FOOD MACHINERY AND CHEMICAL CORPORATION COMPAN ¢ 


Factories: Los Angeles, Calif. and Indianapolis, Indiana 
Offices: New York; Atlanta; Chicago; St. Lovis; Indianapolis STREET 
Phoenix; Fresno; Los Angeles; Tulsa; Dallas, Plainview, 
and Lubbock, Texas; Albuquerque, New Mexico CITY 
Distributors in Principal Cities; Consult your Telephone Directory. 
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Wind and sun load don't affect working conditions here. 


UNIT HEATING 


SAVES FUEL COST 


How do you economically heat a plant 
where the walls have more glass area 
than brick? That can be a real prob- 
lem, Constantly changing wind and sun 
loads cause a central-plant system to 
overheat and underheat. 


But the Tom’s River Division of CIBA 
STATES LIMITED found the answer 
with unit heaters. They installed 200 
Westinghouse Speedheaters through- 
out their three large buildings. The 


Speedheaters supply heat only as re- 
quired. For CIBA: acres of sunlit work- 
space, winter comfort control, econom- 
ical heating with low investment. 


Are you building new quarters? Are 
your heating costs high? You'll save 
money with Westinghouse Speed- 
heaters. Install them today. Write for 
Catalogs 1521 and 1525, Westinghouse 
Air Conditioning Division, Hyde Park 
36, Massachusetts. 


Westinghouse Speedheaters blanket large 
window areas. Separate control for each 
area provides the most efficient heating. Fan- 
driven air results in uniform temperatures 








WESTINGHOUSE 
SPEEDHEATERS 


throughout. 
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NOW DESIGNED For HorizonraL ROTARY BURNERS 
a 
_* 


Balanced fire travel! as 

sures equal distribution ‘ § ‘ 

of heat to ail vital heat 4 Large waterways permit 
. quick, efficient water cir- 


ing surfaces 3 4 
: culation through boiler. 


Kk 


heating surface extends 
— 7 Large primary combus- 


Curved extra primary 


from crownsheet to " . 
greatly increase area tion area for better burn 
directly above the fire P ’ ing conditions and 

maximum heat release 


from fuel 


‘ J — 
individual short tie-rods . 


for easier assembly and 5 a 
longer boiler life ‘ : | Special steel front plate 
yt R and section provides for 
easy installation of re- 

tery burner 


6 


Rugged cast iron con Low concrete or brick a SERIES 40 ano 44 


struction for durability base cuts installation < 
.# HEAVY DUTY BOILERS 


648,000—2,712,000 BTU 


WEIL- McLAIN 


and trouble-free per time and cost 


formance 


IT IS MORE PROFITABLE TO SELL EXTRA VALUE 


Weil-McLain presents an important new development in its Series 40 
and 44 Boilers. Special features have been added to these heavy duty 
boilers which adapt them for operation with the leading makes of hori- 
zontal rotary oil burners 

Series 40 and 44 Boilers provide a highly efficient installation when fired 
with heavy oils. A large primary combustion area and a fire travel through 
flueways designed to provide complete utilization of secondary heating 
surfaces are important reasons for the economical operation of these boilers 


SPECIAL STEEL FRONT PLATE AND SECTION 
for simplified Rotary Burner installation 
Furnished as standard equipment is a specially designed steel front plate 
The size and location of the various openings in this plate are in accord 
ance with the specifications of the rotary burner to be installed. The plate 
is bolted to the front section of the boiler, permitting easy attachment of 
the burner! 
EASIER, FASTER ERECTION 
Series 40 and 44 Boilers are assembled with individual short tie-rods, which 
permit rapid erection without special equipment. Sectional construction 
These heavy duty boilers have built an enviable reputation makes it easy to add capacity, should tuture additional heating loads re 
for economy and service-free operation in schools, com quire it. In existing buildings, Series 40 and 44 Boilers can be installed 
mercial and industrial buildings. Wide range of capacities 
without structural alterations 


—easily converted from one fuel to another 
Full information is given in Bulletin C-157 . . . send for your copy. 


The standacd Series 40 and 44 Boiler 


WEIL: McLAIN WEIL-McLAIN COMPANY 


SOMERS - RADIATORS MICHIGAN CITY, INDIANA 
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‘Baal LIVE STEAM 


‘cnianiael 
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pc Booster} HEATER TO 


HIGH PRESSURE SERVICES 
CONDENSATE 
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SERVICES 














pric CONDENSATE COOLER 
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EXHAUST 
—~ STEAM 


pk STORAGE HEATER 
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how to exchange heat 
and save half 
your fuel dollar 














4 pk WASTE HEAT RECLAIMER 





COLD WATER SUPPLY 

















p< equipment can earn its cost many times 
over, save 50% and more of the cost of process TT TL 
heating. Exhaust steam from power equipment, [ |_F — 
or condensate oz waste hot water from processes | UU p= 
—can go to work saving you money — at no pos oy 
added operating cost. | MACHINES 
When there is a large and constant demand 
for hot process water, p-tc’s illustrated hookup 
No. 1 is recommended. This system assures con- 
trol of temperatures, pressures and velocities at a tikaties inti mtn end ame 
all plant stations. Substantial increases in produc- Gti cinta coten elit: Gtk cote 
tion can be made without additional equipment. ery in processes using large quantities of 
pic reclaimers, storage heaters, condensate hot water. 
coolers, booster heaters, etc. are available in Whether your operation is in the textile, 
‘ chemical, laundry, pulp and paper fields, or 
many standard sizes and types to meet most any Geld where het water te required, pic 
industrial or commercial requirements. can recommend the proper recovery system 
Learn more about the sure savings available for optimum heat balance. 
to you — write now for complete information. 
Ask for Cat. No. 310. Further information and 
engineering assistance will be gladly provided 
without obligation. 








SUMP 
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: the Pafferson-Kelley Co., inc. 


810 Burson St. East Stroudsburg, Penn. @ 16 


101 Perk Avenue, New York 17 © Railway Exchange Building, Chicage 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 © and other principal cities 
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THE NEW ‘“ICV”DUPLEX UNIT 
--- TAKES'THE SPOTLIGHT | 


A worthy complement tGphe popular "CV" single ta and a fine 
addition to the Skidmordfamily. Equipped with eithet,jndividual 
float switches or automatic alternating float switch, the’ thew Skid- 
more Duplex Unit now pfévides a simple positive means oe alter- 
nating the operation of two pumps installed on a duplex th with 
a common receiver, and fi sures even wear of the pumping ynit. 
The Duplex Unit incorporates all the desirable features oy 
single unit. Compact and dependable, the unit requires a mint, 
mum of space and offers ide range of selectivity . . - this adds up», 
Pump is ” 
bronze fitted with encldfid centrifugal ensfite. sdeinlene steel 
shaft, self lubricating bregze bearing and low return connection. 


Left—Type "CV" Single Unit 
Right—Type "CV" Duplex Unit 


WRITE FOR NEW BULLETIN NO. 21-A 
Contains engineering data on the 
Single and the Duplex Units. 


Skidmore Heating Pd 


SKIDMORE CORPORATION @ ST. JOSEPH, MICHIGAN 
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In the Refrigeration Industry W-S Screw-End Fittings... 


MORE ECONOMICAL ALL THE WAY DOWN THE LINE 
FOR REAL ECONOMY on your next screwed fitting piping job specify 
Watson-Stillman the Double-diamond brand of Forged Steel Fittings. 


You'll find their long, accurately cut threads, in perfect alignment, 
assure ease of installation. 


You'll find their extra long bands extending well beyond the last thread, 
provide reinforcement at points of severest strain. 


WY, You'll find their heavy uniform fitting wall thickness provides a high 
saree safety factor to give you years of leak proof, trouble-free service 

S Accurately machined . . . they fit tight and they're made of forging stock 

especially selected for toughness, strength, and resistance to temperature 

and shock. Available in carbon, stainless and chrome-moly alloy steels. 


Watson-Stillman also makes a complete line of forged Socket-Welding 
fittings. Investigate these sunerior, life-of-the-system joints. Write for 


literature. 


SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
132ALDENE RD., ROSELLE, NEW JERSEY 
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Introducing the new ILGDUAIGAS ! 


Ilg’s complete new line of gas fired unit heaters — at an attractive price 


Today’s big news is the new ILGDUALGAS- it’s everything you want 

in a gas fired unit heater. Completely self contained, the new Ilgdualgas 
offers fully automatic controlled heating—uses natural, manufactured, mixed, 
propane or butane gas, and comes in a wide range of heat capacities 

from 25,000 to 200,000 BTU’s. Suspended, propeller fan type, it’s quick and 
easy to put up... smooth running, quiet. Initial cost is low and so is upkeep, 
with service kept to a minimum. Il]gdualgas has simplified central 

control system with both manual and automatic safety devices and is 
approved by Underwriters’ Laboratories and The American Gas Association. 


Now you can have Ilg’s top quality in every type of unit heater, 
either steam, hot water, electric or... gas, to help you meet practically 
any space heating requirement for commercial or industrial installations. 


Free... aurietin 285 gives ILG ELECTRIC VENTILATING co. 


complete information ratings 
Specifications on new ligdualgas 


‘ 2850 North Pulaski Road Chicago 41, Illinois 


Write for your copy today! 


——., 


lig steam unit heater— 
horizontal type 


lig steam unit heater— lig electric unit heater— 


vertical type horizontal type. 


. & 
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when cost competition is tough, you can make 
“DIVIDENDS UNLIMITED” 
with Plamset Fastening System 
for anchoring into steel or concrete 
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With tighter competition for every job, super-speed 
RAMSET SysTEM offers one sure way of cutting installa- 
tion time and expense. You can figure the lowest 
“fastener-in-place’’ cost to help you get more business, 
at a profit. 
For most work, nothing tops the new PLUS-POWER 
JOBMASTER, with two quickly interchangeable bar- 
rels, for 4” or %” fasteners. You save 's on powder 
loads because it uses light-duty loads for many medi- 
um and heavy-duty jobs. 
Tru-Set Fasteners, in 6 types and 60 sizes, give widest 
choice and utility. Exclusive Red-Tip Pilots and adjust 
] ” 3 ” able Roto-Set Shield guide them straight to the work 
ft ‘o) ay ws with hair-line accuracy, for still greater economy with- 
out waste 
Fasteners Whether your work calls for 4”, %” or 42” fastenings, 
RAMSET SYSTEM aids you to out-quote competition, 
and pays ‘“‘DIVIDENDS UNLIMITED” on a very 


small investment. 





Ask your dealer to help you cut costs with RAMSET 
and give you an on-your-job demonstration and proof. 


Or, mail the coupon. 


anotmen 


Ranset Fasteners wc hie 


! 
Ramset Division, Olin industries, Inc. proouct 
° 12109 BEREA ROAD « CLEVELAND 11, OHIO 
Pioneer and Leader is. powder. aay eg OOTE 
Please show us how we can collect Dividends Unlimited with 


actuated fastening. Preferred by users RAMSET SYSTEM for steel and concrete fastenings. 
2-to-1 over all other makes combined. 
For six years, Ramset System has paid 
“DIVIDENDS UNLIMITED” to thou Company 


sands of users because of ease, speed, Peron 


| 


Name ae 


economy and utility. 
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DPsttn EconoTHERM 
EARNS OWNER PRAISE 


in an institution in a concrete plant in a municipal waterworks 


AND HERE’S WHY! 


Verbally and by mail* owners have enthusiastically reported big 

savings in fuel, labor and space — often all three — thanks to 

EconoTHERM'’s efficient Off-center Firing, Rotary Combustion and 

Automatic Operation. 

EconoTHERM gives quick steam with greater safety . . . saves fuel, 

labor and maintenance expense. Gas or oil fired, sizes are available 

to 250 H.P. 

Get all the facts on the Dutton EconoTHERM’s compact, modern 

packaged design and automatic operating features. See how it can 

satisfy your steam needs and save you money! Write for EconeTherm 


*Ask to see the letters! Bulletin EC-52G 


Ditlon BOILERS 2. 


DIVISION HAPMAN-DUTTON COMPANY 


mts micnica MICHIGAN ¢ BOILER BUILDERS SINCE 1880 
FOUR TYPES — SIZES FROM 5 to 250 h.p. 
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HOW TO SELECT AN EVAPORATOR 


MALES ALL 


| 


Send for new B & G Evaporator 
Catalog with simplified 
Ll el ty Poa a engineering and selection data 


The chart shown here illustrates one 
of the ways in which B & G has made 
evaporator selection a simple matter. 
Most calculations are translated into 
chart form—shortening designing time. 

The B & G Series “HR” <n ipamwed 
offers distinctive features which mean 
more efficient and dependable perform- 
ance. The construction, for example, 
which prevents oil-trapping in the head 
passes and assures uninterrupted oil 
and vapor flow. 


° 
+ 
; 
+ 


Qh 


0 SUCTION TEMPERATURE 


Easier to install and insulate 
Removable steel legs are adjustable to 
meet various mounting conditions. A 
heavy hardwood block is furnished for 
insertion between the shell and sup- 
port legs—making the unit easier to 
insulate and preventing damage from 
condensation. Shell connections extend 
well beyond the insulation cover—a 
great convenience when installing. 


TEMPERATURE DIFFERENCE °F. BETWEEN 


LEAVING WATER AN 


25 “35_ 40 
CAPACITY- TONS REFRIGERATION 





Ask also for catalogs on B & G 
Hydro-Flo Condensers, Heat Ex- 
changers and Centrifugal Pumps. 


sao sents 1522 REFRIGERATION EQUIPMENT 


Eight big design features— BELL & GOSSETT COMPANY 
ideal for cooling tower 

and evaporative condenser Dept. RDE-5, Morton Grove, Ill. Ren t 
installations. 


Canadian Licensee: §. A , loronto, Canada 


Irm«trone, Lid., 1400 O Connor Drive 
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FOR GENERAL PURPOSE REQUIREMENTS 


Here’s an all-purpose unit for most general heating require- 
ments ... Young “SH” Type horizontal Unit Heater, avail- 
able in fourteen models, for use with steam and hot water 
systems. Heavy-duty casings are made of braced and welded 
furniture steel with rounded corners, durable baked-on gray 
enamel finish, and individually adjustable louvers. Features 
include quiet, rubber-mounted motor, spring-suspended 
mechanically bonded tube-and-fin heating element, plus 15 
other design advantages. 


Horizontal ‘SH’ Type 
for steam and hot water 
systems ’ Young Gas-Fired Units, with horizontal delivery, are especially 
suited for installations not requiring a boiler. Available in 
eight physical sizes these units feature aluminized steel con- 
struction. Molten aluminum is permanently bonded to steel 
base metal in both combustion chambers and heat exchanger, 
to withstand the corrosive effects of gases and high tempera- 
tures. Approved by the AGA for use with either natural, 


manufactured, mixed and LP gases. 


FOR DELIVERING HEAT 
FROM HIGH CEILINGS 


cane eee ge ne a nn Where direct, downward distribution of heated air is desired 

mined ond tP gases . . . above craneways and other high-ceiling installations . . . 
Young “Vertiflow’’ Unit Heaters should be specified. Seven 
models, for use with steam and hot water, may be equipped 
with several types of adjustable diffusers and Anemostats for 


various heating patterns. Exclusive ventilating stack surrounds 





motor with cooler room air, prevents failure due to over- 
heating. Features quiet operation, mechanically bonded tube- 


and-fin heating element, etc. 


*'Vertifiow'’’ Type for steam 


aa ii FOR WARMING COLD SPOTS WHERE 
APPEARANCE IS IMPORTANT 


Lobbies, vestibules and similar installations require unit heater 
performance, plus an attractive appearance. For these Young 
offers Cabinet Units with three sizes in each of three cabinet 
styles for use with steam and hot water systems. With acces- 
sories, these units may be wall-hung, inverted wall-hung, 
ceiling mounted, free-standing, with ducts, inlet grilles, etc. 
Features quiet operating blower assembly with entire unit 
designed for ease of installation. 

ten Cabinet type for 

steam and hot water systems 

For further information, including 
ratings, dimensions, construction 


Heating, Cooling, Air a 1r nea t 
Conditioning Products for i features, etc., see your neares 
Home and Industry : 

Heat Transfer Products © 3 free catalogs. 

for Automotive, Agricul. = 

tural, Industrial, Gos and 

Diesel Engine Applications ~ re) u N G R A D I AT re) R Cc ° M PA N Y 
: Dept. 513-L © Racine, Wisconsin 


Plants at Racine, Wisconsin and Mattoon, Illinois 
Sales and Engineering Representatives in All Principal Cities 


Young Representative or write for 
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INDUSTRIAL PIPING 


THOUSANDS OF FEET OF 
ANACONDA Copper Tubes, 
Pype “kK”, carry 
from pulp 


room to storage tanks to en 


*%” and 1 


resin varnish 


itine ling Prhate hines and bac k 


Te Me: ee 
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i” 
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j , 
™ 4 » = 
u—_, 


* ~ 
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BENDS INTO STORAGE TANK feeder lines are easy with ANACONDA ¢ opper lubes 


THIS VARNISH-DISTRIBUTING SYSTEM STAYS CLEAN 


It’s copper... and a five-year check-up reveals no contamination 


Resin varnish, kept constantly at 90 to 
100°F to maintain has 
been pumped through these ANACONDA 
Copper Tubes for 5 years. 1 he plant en 
gineer of this leading wire manufacturer 
doesn’t plan his next check-up for at 
least two more years. There have been 


low. viscosity 


no leaks . . . no shutdowns due to clog 
ging. Periodic check ups show no var 
nish contamination and, of course, with 
copper tubes there is no rust formation. 
Varnish flow is as steady today as when 
the piping was first used. 

Pipelines of copper are economy pipe 
lines. Lightweight, available in long 


lengths and easily bent to by pass ob 
structions, copper tubes permit inexpen 
sive, speedy installations. The smooth 
bore of both copper tubes and wrought 
solder-type fittings means less flow re 
Result 


Easy dismantling and high salvage value 


sistance. low pumping costs 
spell possible future savings, too, should 
plant layout be changed 

Publication C-24 offers addi 
tional facts on how ANACONDA Copper 


Tubes can help improve product qual 


many 


ity, reduce operating and maintenance 
costs and avoid costly shutdowns. Write 
to: The American Brass Company 
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Waterbury 20, Connecticut. In Canada 
Brass Ltd., Neu 


Anaconda American 


Toronto, Ont 


‘ 


call your 


ANACONDA 


distributor for 


and fittings for industrial 
heating and sanitary 


Flexible 


American 


( opper tubes 


process lines, water 
systems @ American 


Hose Tubing bd 
Vibration 


drainage 
Vetal and 


Eliminators 





All three know.. 


ENGINEER 


ARCHITECT 


CONTRACTOR 


THAT NO OTHER STEAM BOILER IS LIKE 
A SELLERS IMMERSION STEAM BOILER! 


i Anyone familiar or experienced in steam boiler installa- 
7 tions knows that a Sellers Immersion Steam Boiler is 
different because of its REMARKABLE and SIMPLE 
DESIGN. Each of the many long tubes are individually 
gas fired—and therefore uniformly heated. Furthermore, 
these tubes are completely submerged and nearer the 
a water level—for 100% water backing and increased 


heating efficiency. 














EVERY TUBE 
INDIVIDUALLY FIRED P i 
Many othes foetuses of this SEND FOR 
Sellers design combine to give BULLETIN 1206 C-00 /) 
oes se u years of maximum efficien- Your letterhead will bring 
=o, tary , e-8ee-* 3 natal Ss " you this tell all, 
eteteo "ei i cy at remarkably low operating | dollar saving story 


ae eet ee 
° P on all 12 sizes! 
costs. Twelve sizes available! 


Sellars ENGINEERING CO. Ss 


4876 N. CLARK STREET CHICACO, ttt. 











Blast Heaters . Immersion Automatic Water Heaters ° Combustion Units ° industrial Cas Burners 


Vertical Steam Boilers ° immersion Tank Heaters 


° immersion Steam Boilers 
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STAR p through the years. Powell has probably done more valve 
ERFORMERS research, solved more valve problems and makes more types 

of valves than any other organization in the world. 
We're sure that you will be enthusiastic about Powell Valves 


too once you see how they perform. Following are just a few 

From coast to coast, Powell Valves have won enthusiastic members of the Powell all-star cast of valves which are avail- 

approval. For every Powell Valve is a star for outstanding able through distributors in principal cities. If a distributor is 

performance. They have a record of dependability since 1846. not located near you, just write us. We'll be pleased to tell you 
Small wonder that Powell Valves have made such a hit more about these valves—and our complete line. 








BRONZE ‘‘W.S."" FULL FLOW “MODEL STAR" GATE VALVE (Fiz. 
GLOBE VALVE (Fig. 2608) for 1793) for 125 pounds W.P. Iron 
200 pounds W.P. Regrindable, body, bronze mounted. Supplied 
renewable, hardened stainless with taper solid wedge. Sizes 2” to 
steel seat and disc. Nominal 30”, inclusive. 

pipe size opening through seat 

permits fuller flow, with pres- 

sure drop and turbulence cut 

to minimum 





CAST STEEL SWING CHECK VALVE (Fig. 1561) 
150 pounds. Bolted flanged cap. Heavy rug- 
ged construction. Available in sizes %” to 
18”, inclusive. 


BRONZE “‘WHITE STAR" GATE 
VALVE (Fig. 375) for 200 
pounds W.S.P. Union bonnet 
with inside screw rising stem. 
Renewable ‘“Powellium” 
Nickel-Bronze wedge. 








Completely Automatic Operation— Full complement of 
DOWN finest up-to-date operating and safety controls pro- 
vides maximum operating dependability and pro- 


tection with least possible attention from operator. 


sees Where goin,,. 


PIP. | OD 
G AE low (* i Moyo Al; 


3-Pass Boiler with successive parallel paths Infinitely Variable Combustion Modulati Staggered Tubes Freedom from ineffectual 
automatically maintains proper fuel- boiler water eddies assures quicker heating, 
faster steaming, and high quality dry steam. 
Scrubbing action of rising water prevents 
corrosive gas deposits on tube surfaces, 





and single gas flow reversal at each end as- 
sures most efficient flue gas velocity and air ratio for most efficient firing at all 
heat transfer, provides maximum mainte- loads. Instant response to load swings 
nance convenience, and requires no complex between 20% to 100% of firing rate 
front end baffling. saves fuel and assures constant steam 
pressure and temperature. 











Forced Draft provides most accurate control 83% Guaranteed Minimum Efficiency with Easy Accessibility for tube cleaning and inspec- 
of combustion air supply; permits use of No. 6 oil. At less than full load, tion is provided by swinging rear cover, and 
smaller, low-cost stack, fan and motor; re- Powermaster efficiency actually divided front cover that is readily remov- 
quires less fan maintenance because no hot increases! ASME field tests prove able without disturbing burner or acces- 
performance. sories. Convenient handholes facilitate 





products of combustion pass through the fan, | Powermaster’s superior 
waterside inspection 








Compare Powermaster, feature by fea- 
ture, with any other package boiler and 
you'll readily understand why it is so 
widely used in industrial plants, dairies, 
hospitals, laundries, schools, public 
buildings, housing projects, institu- 
tions, and many other applications . 
Voriflow Burners keep fuel costs low and boiler efficiency high at all loads. Air-atomizing oil and adding new users at a rapid rate. 
burner (left) and pre-mix gas burner (right)-—designed by O&S expressly for Powermaster 

-—provide complete, clean combustion over full firing range. Simple, sturdy construction 

with no moving parts, absence of vibration, and ease of cleaning minimize maintenance. 

Combination burner allows quick change from one fuel to another, 


Send for this NEW BULLETIN 
Describes and illustrates all cost-saving features 
of the modern, completely assembled, and fac- 


tory fire-tested Powermaster. Ask for Bulletin PACKAGED AUTOMATIC BOILERS 


1219 on your company letterhead, stating your 


steam requirements and operating conditions, In sizes to 500 HP; pressures to 250 psi 


ORR & SEMBOWER, INC. « Established 1885 + 990 Morgantown Rd., Reading, Penna. 
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“Light weight—can be suspended 


, DUNHAM FIN-VECT 
at any level along wall” . scat 


“Easy-to-turn damper knob in 
reinforced, one-piece front" 


DUNHAM CONVECTOR 


"Fits flush with the floor—no 


. DUNHAM BASEBOARD 
‘cleaning under’ problem" 7 











EVERYTHING IN RADIATION FOR EVERY JOB 
-oe- FROM THE COMPLETE DUNHAM LINE 








Here’s As Complete A Line of radiation as you can 
get... anywhere. Good-looking Dunham Base- 
board, along the wall Fin- Vector Radiation, and 
fast-heating Convectors have both new and im- 
proved features that can save you time and trouble 
now, and insure customer satisfaction years from 


now. 


So why bother to shop around getting one type 
of radiation here... another type there? Why not 


HEATING EQUIPMENT 


RADIATION * UNIT HEATERS * PUMPS + SPECIALTIES 
QUALITY FIRST FOR FIFTY YEARS 
Cc. A. DUNHAM COMPANY * CHICAGO * TORONTO * LONDON 
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put all responsibility for heating performance 
squarely up to one manufacturer. Let Dunham 
do it...and you'll have no regrets whether you 
specify, install or live with Dunham Radiation, 


For complete information about this com- 
plete line... just clip and mail the coupon. 


C. A. DUNHAM COMPANY 
Dept. HPAC-11, 400 W. Madison St 
Chicago 6, Lilinois 


] Baseboard () Fin-Vector 


Send literature on [) ] 


[-} Convectors 
Name 
Firm 
Address 
City Jom 





FROM A MINE IN UTAH: 


THE DISCOVERY that 
practices and the cost 


GILSULATE®..the triple-zone insulation 


hot underground pipes. It’s water-proof, 


Pe SULATE — nature’s own insulation—is a tered buried-line condition. GILSULATE came 


unique, solidified hydrocarbon. It virtually from the earth and is simply being returned to 


installs itself: just pour it on...tamp...backfill the earth, where it has laid unchanged for mil- 


the job’s insulated. Normal pipe-heat (up to lions of years. 
520° F.) does the rest—fuses the GILSULATE GILSULATE costs less installed per linear 


to the pipe in hours, forming a massive circu- foot than any other hot underground pipe in 


GILSULATE forms its own vee +» . 
massive circular sheath after /at Sheath. Three tough layers completely pro- stallation ...it’s easiest-to-use...and has been 
backfill and normal introduc- rece the pipe against heat loss, against water, 
tion of heat (up to 520° F.) . ‘ 
through pipes. 


tested in scores of the country’s largest and 


all types of corrosion, any commonly-encoun- most important installations 


For a demonstration, write or call your nearest dealer: 


indiana Indianapolis 2, Jackson Engineering Co., Inc., 

1531 N. Pennsylvania St 

New Orleans 6, Edgar Murray Supply Co., Inc., Ohio 
232 Canal Street 


Syracuse 2, H. V. Boggs Co., 

419 E. Jefferson Street 

Cleveland 6, William G. Jewett Co., 
12417 Cedar Rood 


California tos Angeles 15, Industrial Insulators, 
1244 South Grand Avenue 
San Francisco 7, Western Fibrous Glass Lovisiona 
Products Co., 739 Bryant St 
Montreal, Engineering Equipment Co., Ltd Michigan Detroit 26, John F. Wolff & Co., Oregon Portland 4, Mead and Associctes, 
874 Beaumont Ave Penobscot Building, Rm. 702 317 S.W. Alder St., Rm. 1100 
Toronto, Michoel Stuart Co., Ltd., Minnesota St. Pou! 14, Paul W. Abbott Co., Pennsylvania McKees Rocks, Tutein and Bickell, 
116 Bloor St. West 2288 University Avenue 429 Broadwoy 
Colorado Denver 2, Joy and Cox, Inc., Missouri Kansas City 8, Anderson-Stolz Corp., Texas Houston 11, Mundet Cork Corp., 
2124 Broadway 1727.33 Walnut Street 660! Supply Row 
Georgia Atlanta, American Gilsonite Co St. Louis |, Eagle Industrial Co Utah Sait Lake City |, Williams, Gritton & Wilde, 
H. L. Armentrout, 831 Briarcliff Road 119 North Seventh Street 204 Cooly Building 
illinois Chicago 6, Roy O. Nelson Co., New York New York 7, A. F. Hinrichsen, Inc., Washington Seattie 66, Winsor Co., 
330 South Wells Street 50 Church Street 20031 Marine View Drive, $.W 


* GILSULATE is a blend of specially sized and selected Gilsonite, a unique solidified hydrocarbon of high resin content found only in eastern Utah 
Gilsonite has been in use since 1887 in paints, inks, asphalt tile, storage battery boxes, etc. Its remarkable insulating properties are a recent discovery. 











} Can revolutionize the insulation 
| of buried pipe installations... 
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ZONE 1 — First line of § A zone of un 
defense against heat loss, 
corrosion and moisture: a 
dense semi-plastic core of 
GILSULATE fused on by the 


pipe’s own hect 


ZONE 3 
fused GILSULATE provid 


ing a final margin of ther 









ZONE 2 — Second line of 


defense against heat loss 





and water: a sintered zone 
of GILSULATE particles 






mal insulation with a high 


load carrying capacity 











that fuses itself into lifetime protection for 


corrosion-proof, root-proof, acid/alkali-proof 


e proved in actual use in hundreds of new construc 
tion and replacement installations 

e widely preferred —by heating, ventilating and 
mechanical engineers, architects, contractors in 
central steam installations, chemical and petro 


A few additional GILSULATE advantages: 

e 3 grades available covering 220°-520° F 

e needs no sleeves or mechanical sheaths to protect 
insulation 

@ requires no mixing or special handling 

e can't be punctured—leave rocks in backfill 

e needs only normal pipe spacing—steam and con- 
densate lines can run side by side 

@ pipe contracts and expands within GILSULATI 
structure 

@ repairs to pipe are quick and easy 


leum plants, construction projects, industrial 
power plants, utilities, and state institutions 


For descriptive literature, fill in the coupon belou 


AMERICAN GILSONITE COMPANY 


SALT LAKE CITY, UTAH 
Affiliate of Barber Oi! 


Corp. and Standard Oil Co. of California 







PSULATE’ 


THE TRIPLE-ZONE INSULATION 
FoR LIFETIME PROTECTION 
Or Hor UNDERGROUND PIPES 


NAME 
TITLE 


COMPANY 


ADDRESS 


——— 


GILSULATI 
ment of 


American Gilsonite Co 
248 South Main St. 

Salt Lake City 1, Utah, 
or 1145 East Jersey Street, Elizabeth 4, N. J. 


Please send me descriptive literature on GILSULATE 












can be used for replace 
old-fashioned 


corroded insulation 


worn-out, ofr 








THIS’ ome 9 7 (EXCLUSIVE IN SEALMASTER BEARINGS) 


ie i ett out 
“grease inl & 


When dirt gets into bearings or 
grease leaks out, you've got 
trouble .. . high maintenance and 
replacement costs and 
all-too-frequent disassembly 

and downtime for machines. 


Permanently Sealed SEALMASTER Bearings 
Were Developed to Lick This Problem 


HERE’S WHY: In SEALMASTER Bearings, grooved, 
steel inner seals—permanently mounted on the outer 


race ring, one’on each side, form the grease chamber. 


Two annular felt-lined flingers rotating with the inner 


race ring and within the grooves of the inner seals, form 


the outer seals. The centrifugal action of these flingers 


effectively seals out all dirt. The bottom flanges of these 


rotating flingers, passing under and slightly beyond the 
inner seals, create a vortex action in the grease chamber. 
This breaks up the grease flow and retains just the right 

“— 


Flange-Cartridge Flange Teke-Up Pillow Block 


amount of grease to lubricate. 
Unit Unit Unit Unit 


Whether your problem is dirt or simply making sure the 
bearings in the machines you make or use will give 


ee eee ee ee SEAL MAST OG BERR IOS 


you. They are first class assurance of low maintenance 47 Ridgeway Avenue, Aurora, Illinois 

costs and long bearing life! Write for Bulletin No. 845. A DIVISION OF STEPHENS-ADAMSON MFG. COMPANY 
FACTORY REPRESENTATIVES AND DEALERS IN ALL PRINCIPAL CITIES 
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Another interesting REMOTAIRE installation! 






Individual-room 
remote type units in resort hotel 
provide 
year ‘round air conditioning 


Sumunares 


@ The Concord Hotel, Kiamesha Lake, New York, found 
the answer to efficient, economical year ‘round air condi- 
tioniag through the installation of the Remotaire Well Water 
System—one of a number of different Remotaire systems 
available for multi-room buildings. 

The Remotaire Well Water System may be used in locali- 
ties where well water is known to be available in adequate 
supply, proper temperature, and of good quality. The cold 
well water is used in lieu of a water chilling plant. Consisting 
of Remotaire Room Units in each room connected by a 
piping system to the central plant equipment (as shown in 


HOW THE REMOTAIRE 
WELL WATER SYSTEM WORKS 





The Remotaire Well Water System consists of Remotaire 
Room Units in each room connected by a simple piping 
system to the central plant equipment—a well with pump, 
water heater, water circulating pump, expansion tank, stor- 
age tank and water filter or strainer as shown above. 
FOR COOLING— Valves A and C are closed. B is open. Pump 
No. 1 pumps water from well to Remotaire units on each 
floor from which it travels thru valve D to storage tank on 
roof. This water is usable for swimming pool or other purposes. 
FOR HEATING— Heating circuit includes Water Heater, Valve 
C, Valve FE, Expansion Tank, Pump No. 2 and bypass. For 
operation, close Valves B and D, start Pump No. 2 and 
boiler, and the hot water circulates through the system. 
When cooling is not required, well water may be used for 
other purposes, and can be pumped direct through Valve A 
to Water Storage Tank by Pump No. 1. 
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a . 
Individually Centrolied Air Conditioned 
Rooms at Concord Hotel 


the diagram), this system costs less to install and less to 
operate. Individual control of each Remotaire unit allows 
the occupant to choose the room temperature that suits him 
best without affecting adjoining rooms 


This resort hotel installation is another example of the 
versatility of the Remotaire for hotels, motels, hospitals, 
apartments, and other multi-room buildings 


Top Quality Construction... Easy To Install 


The Remotaire is 
sturdily built of 
heavy-gauge steel 
plus a reinforced air 
grille—with a bond 
erized, baked-on 
semi-gloss enamel 
finish. All air pass 
ages are acoustically 
insulated for thermal 
efficiency and quiet 
ness. Coil is designed 
for right or left hand 
connections. Spacious 
end compartments permit easy access to coil connections 
and controle. Adaptable to a variety of ventilation systems 
the Remotaire is ideal for modernization as well as new 
construction and is available in three models — 200, 400 and 
600 cfm 

Write for Remotaire Brochure, Form 298 





American Rodiator & Standard Sanitary Corporation 
P. O. Box 1226, Pittsburgh 30, Pa. 


American-Standard 


HEATING-COOLING 


Serving home and industry 
AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL TILE 
DETROIT CONTROLS + KEWANEE BONERS + ROSS EXCHANGERS 





Put Heat Where You Need It... 


Easily and Economically 


win_Atirthorm GAS UNIT HEATERS 





j 
quite F  — 
r ry - 
J iH | 


— Input 25,000 BTU 
co 
~ = Saas fo 200,000 BTU 


These attractive, self-contained units now give you new freedom 

and flexibility in laying out heating systems. For quiet, clean and 
completely automatic heat, they can be installed just about anywhere 

you can run a gas pipe. 

In addition to general heating in commercial, industrial and 

institutional buildings of all kinds, you'll find Airtherm Gas Unit Heaters 
useful for many special purposes, such as drying, blanketing doorways, etc. 


For complete data on gas unit heater installation with all types of 
gases, write for your FREE copy of Catalog 500. 


For Heating Satisfaction - ; | ZA 


Think First of 


Horizontal Type Convectors Vertical Type 
Oil or Gas Unit Heaters Unit Heaters Centrifugal Fan 
Direct Fired Unit Heaters 


Heaters 
Ask Your Wholesaler or Write 


oo AIRTHERM MANUFACTURING COMPANY 


711 South Spring Avenve ¢ St, Louis 10, Missouri 
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LESLIE Floatless Level Control takes the 
PRIMA DONNA of Li 





ONTROL vaLve _ 


Hydraulic force acts directly on diaphragm-stem assembly 
and changes air pressure to control valve. Air pressure 
ond valve travel are directly proportional to level change. 
































H.. is level control that is not affected by surface agitation, 
equipment vibration, or the roll of a ship—a simple design that 
provides steady, positive, precise control even under extreme 
conditions. 


Thousands are in service today, providing accurate control of 
liquid level (plus or minus 1” water column) and eliminating the 
problems caused by troublesome linkages, torque tubes, floats 
and stuffing boxes. 









AIR VENT 
TYPICAL INSTALLATION SHOWING FLOATLESS 


LEVEL PILOT AND CONTROL VALVE CONTROL- 
LING SUPPLY TO CLOSED PRESSURE VESSEL 


fT 
re 
Or 


Note these special features — 


1. Can be installed anywhere below 
liquid level . . . on control panel, 









DIAPHRAGM 
it desired. FLOATLESS 
Vv 
2. Simple, compact, one adjustment unit CONTROL 
... weighs only 40 Ibs. 


3. Diaphragm stem assembly is only mov- 





ing part. Diaphragm element doesn't OPERATING SUPPLY 
require recalibration during service. ‘ 
SEND FOR 


DESCRIPTIVE DATA PC-37 


When specifying .. . 
Here’s another LESLIE standard item to fit specifications that are special 
orders with most manufacturers. When specifying pressure, temperature or 
level controls—for new or replacement service—it will pay to check first with 








your nearest LESLIE engineer. He's listed in the classified telephone direc~ TOPS IN QUALITY PRESSURE 
tory in principal cities . . . under ““Regulators’”’ or ‘‘Valves”’ LEVEL AND TEMPERATURE CONTROLS 
en? Since 1900 


LESLIE CO., 237 Grant Avenue, Lyndhurst, New Jersey 


Heating, Piping & Air Conditioning, November 1955 





IYNOSSIW ‘ZL SINOT “1S 


ANWdWwosd 


JINNIAV XISSNS SZSZ 


AATWA NW1EO0dS 


SYOLNAIALSIG 
INVds9lddia 


SIJATWA NOISNWdX3 
JILVLSOWUFIHL 


SGIONI10S 
STIV“HILVD 





“Packaged” Air Condi- 
tioners Six water- 
cooled models, from 
2 to 15 h.p. 


New “Packaged” Air- 
Cooled Air Condi- 
tioners use no water— 
require no plumbing. 
2 and 3 h.p. 





Be sure to visit the 
CHRYSLER AIRTEMP EXHIBIT 
at the 
8th ALL-INDUSTRY REFRIGERATION 
and AIR CONDITIONING EXPOSITION 


Cleveland, Nov. 9 Thru Nov. 12 
SPACE 412 








Chaysler Airlemp 


HEATING ¢ AIR CONDITIONING 
for HOMES, BUSINESS, INDUSTRY 
Airtemp Division of Chrysler Corporation 
Dayton 1, Ohio 
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can make more money for you! 





A Chrysler Airtemp “Packaged” Air Conditioner is 
unusually quiet in operation because the radial design 
of its compressor permits perfect balancing of cylinders 
So, you can install the air conditioning unit right in the 
area to be cooled—or very close to it. This reduces the 


amount of ductwork required. 


For other important reasons, too, you can often install 
Chrysler Airtemp at lower cost. Units are shipped to you 
completely factory-assembled, pre-charged with Freon 
On the job, you can take conditioned air from the top of 
a unit, dispensing with the plenum, or direct it into the 
area from front or back simply by turning the plenum 
around. You can even “split” a unit easily, placing the 
compressor assembly on floor and balance of unit above 
shelving or other fixed objects 


Lower installation cost with Chrysler Airtemp gives you 
a competitive advantage which you can turn into more 
sales—more profit. And the installation time you save 
can permit you to handle more business—without adding 
manpower. Send coupon now for all the reasons why it 
will pay you more to sell the “Packaged” Air Condition- 
ing which most people buy—Chrysler Airtemp. 

Prvcarebvea by 

er 


44 sevens 


Airtemp Division of Chrysler Corporation 
P.O. Box 1037, Dayton 1, Ohio 


| would like to know more about the Chrysler Airtemp proposition 


Nome 


Stote 








BUILT. TESTEI 


AND RATED IN 


ACCORDANCE WITH 
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Tips on Better Pumping 





x i Save On First Cost By Using Highest 
Recommended Driver Speed 


The higher the speed, the more the pump will deliver 
within reason and the smaller the pump you can use 
But be sure to operate at no higher 


for a given job. 
than recommended speeds. Overspeeding wears out 


any pump. 


the Most From Your 3. Right Installation Aids Performance 


Give your pump the best chance install close as pos 


sible to liquid supply source keep pipe friction losses 


to a minimum be sure suction line has no humps or 

hollows which could cause air locks (You'll find 

“Buffalo” Pumps compactly built and easy to install) 

4 Regular Maintenance Schedule Length- 
ens Pump Life 


Regular inspections and servicing of bearing lubrication, 
shaft alignment, packing, impeller not only keep your 
pumps running smoothly, bur head off minor conditions 
which could develop into problems later on. (You 
have a long-life “bonus” to start with if your pumps are 


L Match The Pump To The Conditions 
First, determine all possible conditions of the liquid to “Buffalo” !) 
be pumped chemical analysis, suction lift (if any), 


head or pressure, specific gravity and temperature of 


liquid then pick the exact pump made for those 5. A Quality Pump Is Always An Economy 
the “Buffalo” line, you'll find that — Specify “Buffalo” 


“ideal” pump, because the line is so complete.) 
No installation can be better than its pump. For known 


conditions. (In 


quality that means long life, efficient performance and 
simple maintenance, pick the pumps used in many of the 
country’s largest installations “Buffalo” Pumps 


“Buffalo” Type SL Pump 


for high-volume, high-efficiency clear 
water service, as air washing, chilled water 
or other air conditioning service. A dou 
ble suction design with enclosed, hydrauli- 
cally balanced impeller. 10 to 10,000 gpm 
capacities. Write for bulletin 955, 


o® , 
BUFFAL PS, INC. 


171 MORTIMER STREET BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 


Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


. A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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Here’s a single, economical Yes, Modine 
unit that-- 


Cabinet Unit 
gives you ALL 3 


= year ‘round comfort in large 
public rooms, nothing can 
match the economy and perform- 
ance of Modine Cabinet Units. 

With a single unit you get quick, 
positive, quiet distribution of heat- 
ed or cooled air. Inexpensive ac- 
cessories permit introduction, 
filtering, heating and distribution 
of fresh, outside air for ventilation. 

And low cost is just one out- 
standing feature of Modine Cabi- 
net Units. Their quiet beauty 
harmonizes with any interior. 

No need for bulky, old-fashion- 
ed heating equipment — one cabi- 
net usually replaces two or three 
cast iron radiators. Recessed in 
walls or concealed behind a parti- 
tion or false ceiling, they make 
difficult remodeling jobs easy 

You can choose from five dif- 
ferent models — some for heating 
plus cooling with chilled water 
others for heating with steam or 
hot water only. Ask the Modine 
representative listed in your classi- 
fied phone book for Bulletin 552 
Or write Modine Manufacturing 
Company, 1509 DeKoven Avenue. 
Racine, Wisconsin. 


CABINET UNITS 


C-1212 


OFFICES. Year ‘round comfort at low- STORES. Handsome as a convector LOBBIES. Wintry blasts from open- 
{ are no problem in this 


est possible cost is provided this but with tour to five times the ca ing doors 
large office by economical Type BT pacity, Type BF Cabinet Unit heats apartment. Type FF cabinet effec- 


Modine Cabinet Units modern store uniformly. tively warms lobby 
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Direct Expansion 
SHELL and TUBE 


LIQUID CHILLERS 


FREON 12—FREON 22 





Features Found Only in 
Kennard Liquid Chiller 


No Freon Head Gasket 


Eliminates Refrigerant Leakage 
= 


Positive Oil Return 
Direct Expansion Down Feed 
. 


Ton Per Tor: 


50% Lighter and Smaller 


The Fin In The Tube “Does The Job” 


KENNARD CORPORATION 


1817 S. HANLEY ROAD ST. LOUIS 17, MO., U.S.A. 





Ultralite Duct Liner, the long glass fiber insulation, has 
the rugged strength that enables you to acoustically line 
ducts at the same time you form them! Simply adhere 
Ultralite to metal before running it through brakes and 
shears. No danger of ruining the insulation on the truck 
or on the job, for Ultralite is resilient — won't flake or 


crumble. 


Insulation Tricks of the trade’ 


that save you time with 


VUTRALITE 


Duct Insulation and Duct Liner 


ULTRALITE is the only duct insulation and duct 
liner of long, textile-type glass fibers. This “long-staple” 
strength makes it far easier and cheaper to store, handle, 
and apply. Ultralite is feather-light, fire-resistant, non- 
corrosive, non-irritating and will not flake or fall apart 
under vibration or air movement. It is available plain, 
or with 6 different facings, already adhered to the 


insulation. 


Old hands report duct insulation savings up to 50% when 
they use the new “wrap-’n-staple” method of insulating 
ducts with ULTRALITE, the long glass fiber insulation. 
Simply wrap the duct with vapor-barrier-faced Ultralite. 
Use a special stapling gun to secure the seams.* (Ultralite 
has the tensile strength that makes this time-saving step 
possible.) Apply tapes over seams, paint them with water- 
proof mastic, and finish as desired. 


*For details and delivery, call your ULTRALITE DISTRIBUTOR, listed in the Yellow Pages in major cities 


GUSTIN-BACON MANUFACTURING CO. 
220 W. 10th St., Kansas City, Missouri 


NewYork @ Chicago @ 


Philadelphia @ Sanfrancisco @ LosAngeles @ Houston @ Tulsa 
Dallas @ Detroit @ St.Louis 
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LESSON #1: Kno-Draft Adjustable Air Diffusers 
permit you to set and maintain the exact volume 
and flow pattern of conditioned air to assure maxi 
mum comfort—aniform temperature without drafts 


throughocr the conditioned area 


LESSON #2: The fact that Kno-Draft Dif 
fusers are adjustable after installation simpli 
ties preliminary “engineering” and assures 


Hexibility to meet future changes in layout 


LESSON #3: Kno-Draft Adjustable Air 
Diffusers are “at home” with any architectural style 
and there is a complete line of types and sizes to 


meet all requirements 


lo learn more about Kno-Draft, send for the new 
edition of the Kno-Draft Data Book —complete up- 
to-date specifications, engineering and installation 
data on Kno-Draft Adjustable Air Diffusers. No 
charge or obligation. Mail the coupon or write to 


Connor Engineering Corporation, Danbury, Conn 
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University of Missouri, 

Union Memorial Building, Columbia, Missouri 
Consulting Engineer: 

John D. Falvey, Se. Louis, Missouri 


Mechanical Contractors 
A. ¢ Bish« p¢ 0 a olumbia, Missouri 


CONNOR 


o-dratt: 


adjustable air diffusers 


CONNOR ENGINEERING CORP 

Dept. G-113, Danbury, Connecticut 

Please send me the new edition of the Kno-Draft 
Data Book without obligation, of course 


Name 
Position 
Company 
Street 


City 
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HIRTY-SEVEN YEARS is a long time. Historians consider it a 
generation. Many things happen in that length of time to change our lives. 
The passing years add experience that guides our forward steps. 


Since the start of our business, thirty-seven years ago, many changes 
have taken place here at Wolverine. Each has been a step forward—the 
natural result of experience that has been constantly furnishing the inspiration 
for us to keep looking ahead in search of better ways of doing things, in 
order that we may bring you the best tube products that human effort, 
skill, and modern equipment can provide. 


Our efforts are not alone confined to the manufacture of tubing, but 
also to finding ways and means that will make your application of tube 
most efficient and profitable. 





As tube specialists, we interest ourselves in both the production of tube 
and its ultimate use. We feel it our responsibility to see that Wolverine 
tube functions to its fullest capacity. We know how to manufacture the 
finest tube that human skill and modern equipment can produce. Knowing 
where and how it is to be used, we can recommend the proper alloy — 
copper, copper-base alloy, electric-welded steel tube for mechanical, 
pressure and wet heat applications and aluminum (2S or 35). 





Besides plain tube, Wolverine has developed Wolverine Trufin* —the 
integral finned tube; Spun End Process|—an efficient forming process; and 
Capilator* —the capillary tube for restriction purposes. 


It is reasonable to believe that our progress can help your progress. 


Wolverine Trufin and the Wolverine Spun End Process available 
in Canada through the Unifin Tube Co., London, Ontario. 


*REG. U. S. PAT. OFF TA PATENTED PROCESS RE. 22465 


bh atiat 


WOLVERINE TUBE DIVISION 


“ms of CALUMET & HECLA, INC. 


Manufacrurers of Quality-Controlled Tubing 
1419 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


EXPORT DEPT., Oth . NEW YORK 16, N. Y 
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PRACTICAL 
TORCH 
BRAZING 
INSTRUCTIONS 


---in these two FREE bulletins 


Here is useful information for anyone and 
everyone interested in knowing how to 
, , make strong, permanently leak-tight joints 
© These two bulletins hd in ferrous kaneduaees sete tub- 
complete step-by-step instruc- ing with the oxyacetylene torch. 
tions for brazing fittings to 
pipe and tubing with the low- 
temperature silver brazing al- 
loys EASY-FLO and SIL-FOS. 
They tell—how to cut and fit 
pipe and tubing —how to clean 
and flux surfaces to be joined 
— how to support assemblies 
for brazing — how to heat and 
apply the alloy. They cover the 
making of pipe and tubing 
joints in vertical up, vertical 
down and horizontal positions. 


& 


P+ wei 


WRITE FOR YOUR COPIES TODAY 


Ask for Bulletin 17 and the"'Torch 
Brazing Instruction Bulletin.” 





HANDY & OFFICES and PLANTS 


HARMAN 
% by 4 BRIDGEPORT, CONN 
sy PROVIDENCE, @. | 
ORIGINATORS OF Or ¢ 


4 CHICAGO, Itt 
fASY-FLO 46 ° CV ELAND OHIO 


‘opt General Offices: 82 Fulton St., New York 38, N. Y. ry te a 


TORONTO, CANADA 


DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL, CANADA 
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NOBODY GUESSES 
WHEN YOU USE... 


WALSEAL 


inserted ring 
neers tk 


+} fille 


is Walseal , 


t 


fitting 
have fy f 
fron 


ene 


come tne t e 


When you join brass, copper, or copper-nickel pipelines with Walseal 
Valves, Fittings, or Flanges you know you have the right amount of 
the correct type of silver brazing alloy. The ring of Sil-Fos brazing 
alloy is factory-inserted in the ports of Walseal products at the time 
of manufacture. 

No lost time or motion in handling the alloy. . . 
getting full penetration of the alloy regardless of the position of the 
valve or fitting... no guessing whether the joint is made right . . . the 
fillet of silver brazing alloy that shows up when the Walseal joint is 
completed, comes from the inside! And, whether you've made the joint 
yourself, or are inspecting the work of another, you know that if the 
silver alloy fillet is visible, and the valve or fitting is Walseal, you have 
full penetration. That's why nobody guesses when you use Walseal! 

Walseal products are backed by the reputation of the Walworth 
Company, manufacturers of valves and pipe fittings since 1842. 

For full information regarding silver brazed joints made with 
Walseal products, write for Circular 115. 


no difficulty in 


ste our 
CATALOG IN 


SWEET’S 
Make it ‘a one-piece pipeline’ with WALSEAL 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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\ 
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Recommended for 


Hot and Cold Water 
Circulating Systems 
Boiler Feed Lines 
Steam Return Lines 
Condensate Lines 


Low and High Pressure 
Air Systems 

Lubricating Oil Circulat- 
ing Systems 

Industrial Gas P*ping 


Solvent and Vacuum 
Piping Systems 


2 
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Dial Thermometer, mer- 
cury-actvated, with capil- 
lary tubing and bulb. 


industrial Thermometer, 
mercury filled, straight 
form. 








HAVE YOU AN INDUSTRIAL TEMPERATURE TO TAKE? 


Whenever an industrial temperature has to be For typical applications of commercial and 


taken there is a USG thermometer for the job. approved Navy Standards, covering dimensional 
You have your choice of the Industrial Type information and the use of bushings, flanges, 
in all sizes, and mounting forms with standard sockets and special tubing, send for Catalogs 


or protected stems; or the Dial Type in 100 and 200, 





a variety of sizes, case styles, mountings, 
Special thermometers for dough testing, milk test- 


ranges, and connections. Gas, mere ury or ing, fuel gas, candy, solder baths, varnish, can- 
ning, vulcanizing and other unusual processes 











vapor-actuated. 





pay & 


UNITED STATES GAUGE 


Industrial Ther- | Dial Thermom- 
ometer ° with 4 United States Gauge 
Bs of the 45 — bot Division of American Machine and Metais. Inc 
Recline Form. There | tom-connected Sellersville, Pa 


tt “ Gentiemen: We are interested in USG C) Industrial 
ore 5 rigid stem, Thermometers; Dial Thermometers. C) Please send us 
standard of many USG types . your catalog Have your man call. No obligation, 


of course 


forms, available. 


Nome Title 


Company. 





Address — 





City 
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How to Figure the cost 
of STEAM TRAPS 


7 


BOTTOM INLET 


1. PRICE—you get a lot of trap for your 
money when you buy an Armstrong: big 
capacity in small size; the long-lasting 
mechanism in traps for low and medium 
pressures is identical in design, workman- 
ship and materials, to that in traps for 
900 degrees, 950 Ibs. pressure! 


2. INSTALLATION—Armstrong gives you a 


choice of body styles to save installation 


labor and pipe fittings. Full Facts /n 
3. MAINTENANCE—Armstrong traps last longer! FREE Catalog J 


You save labor, parts cost and downtime. Freedom Catalog J, also an 
educational hand- Page 


from leakage saves fuel. aoe d 
ook on conden- CONNECTIONS 


Divide total trap cost by the life of the trap to get sate drainage, 


costs per year—this is where Armstrong traps reall gives sizes, prices 
per y 8 P Y and capacities of 


shine. Call your Armstrong Representative for the Armstrong traps. It 
traps you need now, or write: tells how to select 
traps; how to make 
ARMSTRONG MACHINE WORKS Realiante how te 
874 Maple Street * Three Rivers, Michigan trouble-shoot. Send 

for a copy today. 


< 
Ve 
ae 7 TOP OUTLET 
“ (2 I 
: Pe 


0 nag 


J 


(FF 
B92 
( sranaess ( maspenao } / / a \ STEAM TRAP CHECK LIST 


_ 


| sTen 
valve 





<a } 
= Ha 
(jana . S/S rdened chrome steel valve and seat? 
retewmer \ 





All other parts stainless steel? 





Long-lasting “frictionless” leverage? 





Self-cleaning, non-clogging operation? 





STAINLESS Choice of body styles? 





Available with built-in strainers? 





Available with internal check valves? 


4 ONLY TWO 


ae 40 years inverted bucket trap experience? 


LEVERAGE 
BUILT TO LAST 


AND LAST! Guaranteed unconditionally to satisfy? 











iY 


ARMSTRONG STEAM TRAPS: 
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: WE MODERN MONOLITHIC INSULATION 
“FOR UNDERGROUND HEATED PIPING 


Hare's the easy, fast, economical way to install 
— then insulate — underground heated piping . . . 


the structural concrete base pad 
provides better working conditions, and because pipes 
can be welded on or below grade, and placed with no 
special care or handling. 


Deh Sa ce Ee 2-Crete is poured directlyaround 
pipes after they are welded and tested, leaving no joints 
or voids to leak heat. Greater thicknesses of insulation 
may be provided at less cost with the 7-Crete system. 


7-Crete is a patented process installed by experienced 
Z-Crete is entirely a field fabrica- licensed applicators. There is one nearby, ready to serve 
tion. Job changes can be effected during job progress. you. Why not inquire today! For additional 7-Crete 
Any size, number, or arrangement of pipes can be placed specifications, mail coupon below for FREE booklet with 
in one conduit. No pre-formed sections required. complete details. 





BO 


FOR ANY HEATED 
UNDERGROUND SYSTEM 


r 
sion anne pee 
- 
- 


re) 


























TWO PIPE CONDUIT én 
4... 
PIPE OVER PIPE 





om — — a — MULTIPLE PIPE CONDUIT 


MULTIPLE PIPE CONDUIT WITH STEAM TRACER 


SSSSSSSSSSSSSSTSSSSSSSSSSHSSESSSSeeseeeeseaen 
Z-Crete Division. Zonolite Company 
Dept. HPAC-113 135 S. LaSaile St., Chicago 3, Il 
Please rush FREE 7-Crete Booklet with full details and specifications about 
this easier, faster insulation for underground heated piping 


DIVISION 


ZONOLITE COMPANY 


135 South LaSalle St., Chicago 3, Ilinois 


Z-Crete is furnished and installed only by licensed applicators City 


of Zonolite Company under S. Patent No. 2355966— 
Canadian Patent No, 439356. SOSRRHKRHSHSHSSCARSSEHRSKSSHHSHRSSRSRSRH HHS Bee we 


Name 
Company. 


Address 
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PAUL THIRY’S daring, functional design 


called for modern 


Architect: Paul Thiry 
Engineers: The Austin 
Company 

Heating Contractors 
L. G. Massart Plumbing 
& Heating Co. 





TAKE ADVANTAGE OF 
SARCOTHERM’S UNUSUAL 
ENGINEERING SERVICE 


In A Class By Itself —Sarco- 
therm’s engineering service 
begins with the inception of 
the job, carries through every 
step of the way. 


Complete Installation Draw- 
ings And Wiring Diagrams 
not just general drawings but 
complete, tailor-made draw- 
ings and diagrams for each 
individual job. 


On The Job Help — your con- 
tractor gets full cooperation 
and technical assistance 
backed by many years of spe- 
cialized experience. 











SARCOTHERM 


HEATING CONTROLS 


CHURCH OF CHRIST THE KING, SEATTLE, WASH. Semi-circular arrangement seats 550 
persons with no pew more than 50 feet from altar. Other features: 60-foot carillon 


tower; covered portico, stained glass clerestory. 


Aprcuitect PAUL THIRY’S inspiring design for Church of 
Christ The King is completely functional from its 60-foot 
carillon tower down to its weather modulated controls. 


Radiant heating and the large attendance expected neces- 
sitated an extremely accurate, sensitive control system. To 
do the job, design engineers specified a Sarcotherm Weather 
Compensated Control System which insures comfort condi- 
tions inside regardless of outside temperatures. 

Sarcotherm advantages of simple, low-cost, accurate 
control plus unique engineering service can help you design 
and install the most efficient system possible. A Sarcotherm 
engineer will be happy to advise you on your next project. 


For full information on Sarcotherm controls, 
write for complete catalog. 


SARCOTHERM CONTROLS, Inc. 


Empire State Bidg., New York 1, N. Y. 
An Affiliate of SARCO COMPANY, INC. 


Weather Modulated Controls for HOT WATER, RADIANT AND STEAM Heating Systems 
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HOW SUPERIOR SOLVES YOUR STEAM PROBLEMS 


A COMPLETE PACKAGE 
Completely factory-assembled and 
tested, a Superior Steam Generator 


is backed by undivided responsibility. 


AMPLE HEATING SURFACE 
A minimum of 5 sq. ft. of heating surface 
per boiler horsepower assures maxi- 
mum efficiency at full rated capacity. 


BUILT-IN CONTROLS 
All controls essential to completely 
automatic operation are factory-wired 


into an easily accessible control panel. 


for performance you 


SUPERIOR COMBUSTION 


Heating, Piping & Air Conditioning 


INDUSTRIES 


INDUCED DRAFT THAT'S BUILT-IN 
e+. eliminates need of an expensive 
chimney ... Multiple fans draw evenly 


on all tubes, reducing maintenance. 


RESERVE CAPACITY 
Greater steam space and large evapo- 
rating surface provide ample rese-ve ca- 
pacity & better than 99% dry s. am, 


BURN OIL, GAS, OR BOTH 
Superior Burners burn oil or gas or a 
combination of both... changing from 
one fuel to the other in seconds, 


INC, 


1953 


November 


4-PASS, DOWN-DRAFT DESIGN 
High gas velocities produce high effi- 
ciency. Down-draft design promotes 


rapid evaporation, quicker steaming. 


NO EXPENSIVE FOUNDATION 
Built on a rigid channel iron base, a 
Superior Steam Generator needs only 
© floor capable of supporting its weight. 


Superior Steam Generators are the 
ideal choice for a new steam plant... 
the simplest answer to expanding your 
present plant...the easiest solution 
to replacing obsolete boilers. 


Guaranteed to develop maximum rated 
capacities at thermal efficiencies in 
excess of 80%, their design embodies 
features which insure long-lived depend- 
ability and maximum fuel economy. 


HIRES Lillo) lel 


STEAM GENERATORS 


18 sizes from 20 to 600 b.h.p. for pres- 
sures to 250 p.s.i. or for hot water. For 
complete details write for Catalog 504. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 





Hrepare Now 


for the 
Profitable 
with the expanded line of Jobs. 


Curtis 


AIR CONDITIONING AND 
REFRIGERATION EQUIPMENT 


This complete line of CURTIS equipment assures highest 
possible efficiency, dependability and quality... at 
a price that is profitable for you. 


Not only will you be equipped to handle any 
installation but you will be selling equipment that is 
accepted the world over, and that is proven by 100 
years of successful manufacturing experience. 


To help you sell more CURTIS Air Conditioning and 
Refrigeration equipment, it is nationally advertised 
in Saturday Evening Post, Time and Newsweek, a 
a Packaged Air 


plus many other national magazines. Evaporative Condensers, Cooling Conditioners —2, 3, 5, 7%, 
Towers and Air Handling units 10 and 15 tons 

For immediate information on how to make to match 

your operation more profitable, mail this 

coupon for details of how you may 


secure a direct factory franchise: 


CURTIS REFRIGERATING MACHINE DIVISION 
of Curtis Manufacturing Company 
1950 Kienlen Avenue, St. Lovis 20, Missouri 


lam interested in direct factory franchise. Send complete details. 
Condensing units Residential cooling and 
through 50 tons heating units 


Company Nome 


See our Exhibdt... 8th All-industry Refrigeration and Air 
oes Conditioning Exposition 
CLEVELAND, NOV. 9-12, 1953 *« BOOTHS 505-515 


CURTIS REFRIGERATING MACHINE DIVISION 


of Curtis Manufacturing Company 
1950 Kienlen Ave. — St. Louis 20, Mo. 
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“Forinte? CW STEEL PIPE 


contributes to 


Paper Manufacturers Company — 














Quality control is essential to Paper Manufacturers Com- 
pany’s production of its Perfection line of specialty 
papers. A leading paper converter, PMC produces a 
first quality line of paper rolls for teletype, adding and 
calculating machines, as well as a wide variety of gummed 
and heat seal papers. 

Quality-consciousness naturally led to the specification 
of Spang CW Steel Pipe for PMC’s up-to-date Philadel- 
phia plant. There Spang CW carries the load . . . in 
heating, plumbing and air conditioning lines, plus special 
lines for processed steam, chilied water, compressed air, 
and high and low viscosity oils. 


Owner, Paper Manufacturers Company, Philadelphia, Pa. 
General Contractor: Joseph Ney Industrial Operations, Inc., 


indi nH Indi 
r ’ 





Piping Contractor; win H. English Company, Philadelphia, Pa, 
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In the production of Spang CW Steel Pipe, too, 
quality control plays a key role. Close temperature limits, 
rigidly adhered to the most modern production 
machines and control devices . . . strict inspection during 
every Operation—all contribute to Spang CW’s high 
standard of quality and reliability, make it easy to cut, 
thread and bend. Small wonder that Spang CW is con- 
sistently the first choice of quality conscious Owners, 
Architects and Engineers—-and of smart contractors 
as well 

Let quality and reliability be your guide. Don’t just ask 
for pipe . . . specify Spang CW at your distributor's. 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 
General Sales Office: Pittsburgh 30, Pa. District 
Sales Offices: Atlanta,“Hoston, Detroit, Houston 
Los Angeles, New York, Philadelphia, Pittsburgh 
St. Lovis, 





CONTROL 
VALVES | 
Straight and angle 


pattern valves 
which positively 


cleaned without 


breaking pipe con- 


of B & G Airtrol Tank 
and Boiler Fittings 
traps air in the com- 
pression tank and 
prevents its return 
into the system, A 
genuine remedy for 


@Reg. US. Pat. Off 


B & G Hydro-Flo forced hot water heating units provide the last word 
in automatic radiant comfort heating. You can depend upon them to 
give more value per dollar because they are designed and built that way! 


In the B & G plant, the most modern manufacturing methods, 
scrupulous inspection and advanced engineering enable the company 
to produce equipment of custom quality at mass production prices. 


B & G Hydro-Flo Products measure up completely to the standards 
by which every intelligent dealer judges the merchandise he recom- 
mends and sells. These standards are . . . good product . . . adequate 
service facilities . . . manufacturing responsibility and consumer 


acc eptanc e. 


Send for catalog of B & G Hydro-Flo Products 


J=\ Bett & GOSSETT 


& 


G c O M P AN Y 
Dept. DE-5, Morton Grove, Ill. 


Canadian Licensee: S. A. Armstrong Lid., 1400 O'Connor Drive, Toronto, Canada 
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THE EDITORS’ PAGES 





‘READER PARTICIPATION” is something every magazine 


very much desires. HPAC particularly welcomes suggestions 


and comments. 


the monthly “Open for Discussion” department. 


You are invited to contribute your views to 


Then, too, 


questions on heating, piping and air conditioning and 


answers to published questions 


Question of the 
Heating, Piping & 


Chicago 2. 


Management Report Sees 
Big Air Conditioning Growth 


THE AIR CONDITIONING industry's an- 
nual sales including industrial. 
commercial and residential installa- 
tions will exceed $5 billion, ac 
cording to an appraisal distributed 
by the American Institute of Man 
agement, 125 FE. 38th St., New York 
16, to its 12,000 members. 

Virtually all major office buildings 
constructed since the war have in- 
cluded complete air conditioning, the 
report observes. ‘The industry has 
directed major attention at the po- 
tentials for air conditioning in new 
multi-story buildings. | However, the 
market for complete control of tem 
perature and humidity in existing 
buildings also deserves careful exami 
nation, which it now is getting.” 

Real estate experts say that once 
the amount of air conditioned office 
space in any particular city reaches 
a given point estimated at 15 
percent of desirable space available 

owners of buildings which do not 
have it will be forced to install air 
conditioning in order to maintain 
rentals and keep their tenants, says 
the AIM. This point is rapidly 
being approached in many areas, a 
cording to the report. 

Air conditioning promises to be 
a “recession proof” industry, the 
report declares, making it an impor- 
tant factor in preventing a business 
downturn from deepening into an 
all-out depression. Just as electric 
refrigerator sales continued to rise 
during the last depression, it points 
out. so will this “new industry” con- 


tinue to expand despite adverse busi- 


ness conditions. 

“A business recession would have 
a positive effect on the sale of air 
conditioning,” the report says. “Re 


Heating, Piping & Air Conditioning. 


Vonth feature. 


fir Conditioning, 6 N. 


are solicited for the regular 
Just address the Editors. 


Vichigan Ave 


Well be glad to hear from you, 


tail sales would become more com- 
petitive and stores would be forced 
to install air conditioning to keep 
their present customers and to attract 
additional buyers. The necessity 
for increased productivity at lower 
unit costs would become more urgent, 
quality 
manded, and the introduction of new 


improved would be de 
products and the acceleration of drug, 
petro-chemical and other new indus 
triés encouraged, with the result that 
precision controls and increased 
mechanization requiring air condi- 
tioning would be on the increase. 

“In like manner, the competitive 
position in the housing field would 
be such that all homes necessarily 
would be offered fully air 
tioned, while rental properties not 
already possessing this feature would 


condi 


have to be modernized with air condi 


tioning to retain tenants 


Notes Upturn in Market 
for ‘‘Big’’ Air Conditioning 


NOTING A MARKED upturn in the 
market for “big” air conditioning. 
Carrier Corp. reported last month 
that its orders for central air condi- 
tioning and_ refrigeration systems 
through the end of August were 42 
percent above those for the same 
period in 1952. 

Charles V. 
and general sales manager of Car 


Fenn, vice president 


riers machinery and systems divi 
sion, said,that this year’s rise in 
orders is nearly four times the aver 
age annual growth in the corpora 
tion’s sales of such equipment since 
World War II. The yearly increase 
following 


during the seven 


1945 averaged about 11 percent, he 


years 


said. 
Contributing substantially to the 
current upward trend are the owners 
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of more than 60 multi-story office 
buildings who have contracted for 
installations “during just the past 
90 days,” he reported early last 
The list includes not only 
many new projects, but for the first 
time a substantial number of large 
existing structures which are undet 
going modernization, Thirteen of 
the orders are for New York City. 
Among the major recent office con 


month. 


ditioning contracts is one for the 
existing Irving Trust building, New 
York City, which will have over 
1500 tons of capac ity. 

An important element in_ this 
boom in “big” air conditioning is 
the fact that in many 
the trend toward new completely ait 


conditioned buildings is forcing 


large cities 


owners of structures without air con 
ditioning to modernize as the only 
way to secure first class tenants and 
employees, Mr. Fenn stated, Virtu 
ally every big office building erected 
since the war has included central 
station air conditioning throughout 

“In many cases, it has proved 
economically more feasible to mod 
ernize an older building than to 
build a new one.” Mr. Fenn pointed 


“Little Red Schoolhouse’”’ 
To Promote Heating 


“YOU CAN'T SELL heating or air con 
ditioning installations on a ‘plug-in 
basis’ they must be engineered,” 
said R. E. Moore, vice president and 
secretary of the Bell & Gossett Co.. 
at the dedication of his company’s 
“little red schoolhouse” on the plant 
grounds in Morton Grove, Ill. Some 
18,000 sq ft of space at the plant 
is devoted to research; purpose of 
the new facility is to follow up with 
educational activities for engineers, 
contractors, architects and journey- 
men, he said. 





He predicted heating and cooling 
for entire communities from central! 
plants, greatly increased use of snow 
walks 


and use of ground 


melting for airport runways, 
and driveways. 
coil heating by truck gardeners to 
lengthen the growing season. 

The new building complete with 
school bell is air conditioned 
(two 5 hp compressors). has a pro 
jection booth for films and sound. 
the latest type of fluorescent lighting 
with dimmer control, can accommo 
date around 100 “students.” It was 
originally a pattern shop that has 
been completely reconstructed. 

“We are interested in people more 
than anything else.” said Clarence: 
E.. Pullum, vice president and treas 
urer of the company, at the dedica 
tion ceremonies. He mentioned a 
shipping clerk who recently did a 
real sales job by inviting a customer's 
irritated truck driver to have a coke 
while he was waiting for an order to 
he loaded. 

kK. J. Gossett, president of the com. 
pany, told those assembled for ‘the 
dedication that, while it) reminded 
him of his boyhood, the “school 
house” would fill more than a senti- 
mental role in the company's affairs 
by leading to better engineering and 
installation procedures in the use of 
its heating, cooling. heat exchange 
and pumping equipment 


20th Directory Section 

Now Being Compiled 

THe CoMPLETE Directory Section of 

Heating, Piping and Air Condition 

ing Equipment for Industrial, Com 

Institutional and Publis 
thoroughly revised and 

to appear for 


mercial, 
Buildings 
brought up-to-date 
the 20th 
January 


consecutive year in- the 
HPAC is now being com 
piled. 

Thousands of listing sheets have 
been mailed to the manufacturers of 
the hundreds of items of equipment 
used in heating, piping and air con 
ditioning installations in plants and 
big buildings for the latest authorita 
tive information on what equipment 
will be available where during 1954. 
The information will be carefully 
classified for your use, along with 
the manufacturers’ complete street 
addresses and trade names, 

A new feature will be an additional 
classification by products of all equip- 
ment advertised in the same issue 


86 


in which the Directory Section ap- 
pears 

To all those who are cooperating 
with us in assuring the accuracy and 
completeness of the listings, we wish 


to express our thanks. 


Large Manufacturer 
Marks 40th Year 


THe Trane Co.. one of the nation’s 


manufacturers of air condi- 


ventilating 


large 
tioning, heating and 
equipment, is observing its 40th 
anniversary this year. 

The company was incorporated in 
1913 to market James A. Trane’s 
patented traps and valves for steam 
radiators. 

First year sales were less than 
$50,000, but net sales since 1942 
have jumped from $8 million to 
more than $42 million in 1952. 

Trane, biggest employer in La 
Crosse, Wis., with more than 2100 
workers in six plants, also has plants 
in Seranton, Pa., and Toronto. There 
are 250 salesmen, in 87 U.S. and 
them 


Canadian offices. most of 


graduate engineers. 


Stoker Makers Meet, 
Discuss Sales Methods 


Ar THE ANNUAL meeting of the 
Stoker Manufacturers 
held in Cleveland last month, all the 
officers were re-elected for the en- 
suing year. The SMA president is L. 
(. Dubs, president of the Canton 
Stoker ¢ orp. 


Business 


Association, 


sessions ine luded open 


forum discussions on several phases 





‘*Quote’’ 

“Current indications predict 
a tremendous growth in the 
air conditioning field and we 
expect that our large installa 


tion air conditioning and re 


friveration sales will be at least 


25 percent greater by the end 
of next year In the com 
mercial field utilizing the smal! 
er packaged air conditionins 
units, we expect a 70> percent 
increase in our sales during 
the same period, kx pansion 
in residential air conditioning 
MATTHEN 


President. 


seems limitless.” 

M. Lawsier, Vice 
Air Conditioning & Refrigera 
tion Div.. Worthington Corp. 











of the 
problems 


industry's operations and 
mainly sales and mer- 


chandising programs “which will 
produce a greater volume of stoker 
business in the face of the stiffest 
competition While it 


was generally agreed that the pres- 


in history.” 


ent situation presents a serious chal- 
lenge to the industry. a significant 
trend was disclosed in the state 
ments of numerous sales executives 
better 


equip- 


of member companies that 


selling methods. improved 
ment and service, and a more com- 
plete line of auxiliary boiler room 
equipment for commercial and in- 
dustrial applications, are producing 
results in sales 


more satisfactory 


volume for numerous members of 


the association. 


RACCA Announces 
New Program 
A NEW PROGRAM has been released 
to the members of the Refrigeration 
& Air Conditioning Contractors As- 
sociation, 228 N. LaSalle St.. Chi- 
cago 1, according to Ray Kromer, 
the RACCA’s executive vice presi- 
dent. 

Major parts of this 
plan for contractor-members are: 


long-range 


1) Promote the “qualified refrigeration 
and air conditioning contractor’. A_ pat 
tern of procedure has been prepared for 
affiliated local associations to provide the 
purchaser with information in selecting a 
contractor 

2) Data on sales procedures, financing, 


maintenance, and all phases of manage 


ment 
3) Closer cooperative 
associations and their mem 


association with 


manufacturer 
bers to solve problems of distribution, in 


stallation and service 

+) Speakers’ bureau for local associa 
tion meetings, and speaker pools for com 
mercial, industrial, church and club meet. 


ings 
5) Educational programs for sales en 
gineers and mechanics 
6) Better labor relations between con 
tractors and union and between contractors 


and mee hant s 


Perhaps Indelicate, But 

Worth Belonging To 

THE “NEVER-SWEAT set” is what New 
York’s Sunday News calls those who 
enjoy the benefits of air condition- 
While 


perhaps the term is a bit indelicate 


ing at work and at home. 


(“women glow. men perspire and 
only horses sweat”, according to an 
old saying) it’s a good set to belong 
to, and millions are joining it as 
the News pointed out. 
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Yager wm Iowa, Hospital, 


General Contractor: Ringland, Johnson, Inc., 


Associates 


built 1952. Architect: Morgan-Gelatt & 
Des Moines, lows 


oe 
Burlington, lowa. Consulting Engineers: Beling Engineering 


Mechanical Contractor: Mechanical Constructors, Inc., Moline, Tl 


WALL-to-WALL WARMTH 


For New 133-Bed lowa Hospital 


New Ottumwa Hospital, 28th hospital design com- 
pleted by Architect Dane D. Morgan of Morgan- 
Gelatt & Associates, has wall-to-wall warmth 
assured by Tru-Perimeter hot water heating using 
Webster Walvector. 


The new 133-bed Ottumwa, lowa, Hospital, a com- 
munity project built on a 40-acre tract, replaces a 
hospital group which for 60 years had struggled 
with space problems. The new hospital has 95,287 
sq. ft. of floor space, 716 sq. ft. per bed, and was 
built at a cost of $14.88 per sq. ft. or $12,789.51 per 
bed. It has a maximum bed capacity of 175. Total 
cost of building and equipment was $1,800,000 


Beling Engineering Co., Consulting Engineers, rec- 
ognized the need for wall-to-wall warmth in every 
room. As a result, patients and personnel enjoy the 
comfort of a zone-controlled hot water system with 
“Tru-Perimeter” Heating by Webster Walvector. 
Water is heated by steam converters in penthouse. 


Webster Walvector heats all exposed walls, gives 
gentle, even warmth. No cold spots hot spots or 


Operating Room, Webster Walvector offsets heat loss trom 
large glass exposures here cud in wursery and obstetric suite 
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as in this sterilizer room, Webster 


Where space is limited, 
Assures comfortable 


Walvector conserves floor = space 
warmth, but is never in the way. Sterilizer is equipped with 


pecial Webster Process Steam Trap for fast heating-up 
standard on all leading sterilizers 


drafts. Heating element and piping are concealed 
in attractive metal enclosures. Piping is simplified, 
fewer risers needed. 

Whether you are considering new construction or 
modernization, investigate the advantages of 
Webster Walvector. For complete information, call 
the Webster Representative near you, or write us. 


Address Dept. HP-11 
WARREN WEBSTER & COMPANY 


Camden 5, N. J., Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Limited, Montreal 


CD) elal@ir 
WALVECTOR 


For Steam or Hot Water Heating 





CHALLENGED! 


IN THE W-N LINE OF CHAMPIONS 
THIS UNIT HEATER IS THE GIANT 


What’s your problem? Factory——machine shop 

hanger—garage—warehouse? Some other indus 
trial or commercial installation where large vol- 
umes of air must be handled for heating or 
ventilating with speed, comfort and economy? 
No difficult job defies the W-N Giant. Made in 
ine sizes (83,000 to 1,735,000 Btu) and floor, 
wall, ceiling, inverted types. Pub. WN-135. 


Your perfect assurance —Webster-Nesbitt! 


When the problem calls for unit heaters you will W/N with W-N. Two 
great names in thermal engineering—Webster and Nesbitt—have 
teamed to give you this proved line of unit heater champions. Each 
holds title in its respective field. Separately and together, they back 
your own good name by star performance on every count: volume: 
capacity; temperature rise; distribution; comfort; quietness; long life: 
economy; and appearance. 


Little Giant Unit Heaters — Propeller-fan units with blower-fan characteristics for 
factories, garages, doorways. Capacities, 23,900 to 348,000 Btu. Publication WN-134 
Propeller Fan Unit Heaters — Standard W-N suspended type for stores, shops, offices 
Compact, quiet and efficient. Capacities, 34,700 to 338,000 Btu. Publication WN-126 





Series R Unit Heaters — Cabinet types (floor, wall, inverted); blower fans; for lobbies 
corridors, etc. Steam capacities, 158 to 588 edr; air, 518 to 1890 cfm. Pub. WN-133 
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“OPEN FOR DISCUSSION" 





WE FOLLOW HERE each month the practice at engineering 


society meetings of providing an “open for discussion” period. You 


are urged to take part. Just address your comments to the Editors, 


Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2 


[The Air Filter Institute’s new code for 
testing air filters was described by A. 
Vutting and R. F. Logsdon in the June 
HPAC. Because of the interest in and im- 
portance of the subject of testing and rat 
ing air cleaning devices, considerable at 
tention has been given since then to com- 
ment both pro and con on the code 
Messrs. Nutting and Logsdon will reply to 
these comments next month.) 

R. $. FARR -— 

‘Air Filter Code 

Retards Progress’’ 


Messrs. NuTTING ANv Logsdon re- 
plied in the September HPAC 

to my objections to the Air Filter 
Institute’s code for testing panel type 
filters. They said among other 
things — that this new code provides 
a direct and practical common yard- 
stick for measuring filter perform- 
ance and further that the code pro- 
vides the “three factors 
necessary for judging comparative 


essential 


air filter performance: (a) resistance 
to air flow; (b) efficiency, average 
and at all stages during loading; and 
(c) dust holding capacity.” 

My basic objection to this code is 
that satisfying these three so-called 
“essentials” is the only thing this 
code does and that these three “es- 
sentials’”’ were satisfied by the old 
ASHVE code. The AFI code simply 
changes the dust and the method of 
measuring efliciency. It does not 
add to the available information on 
filter performance and therefore is 
not an advance in the art and science 
of filter testing. 
ance of the AFI code would not. 
therefore, provide the common yard 
stick for 


ance since it provides no means of 


Universal accept- 


measuring filter perform 
comparing all types of air cleaning 
apparatus. 

I agree with Messrs. Nutting and 
Logsdon that the admitted desirabili- 
ty of testing with so-called classified 
dusts of known characteristics is not 
a point of argument. Just as the 
adoption by the AFI of standardized 
fine air cleaner test dust (Arizona 
road dust) as a component of their 
test dust admits the superiority of 
this uniform, though not “cleanly” 
fractionated, dust over the old Poca 


hontas ash, so tests made with nar- 
row particle size band fractions of 
this same dust will give even more 
and better information on filter per- 
formance. That one sample of a 
narrow band fraction was not within 
the inferred limits does not mean that 
the fraction is useless. Re-naming 
the fraction to conform more nearly 
to its true nature would not change 
its character or its usefulness. The 
fact that the fraction is reproducible 
and has been used for hundreds of 
hours of testing has established it as 
a permanent part of our filter testing 
procedure. Efforts to “clean up” the 
fraction should not be abandoned, 
nor should a defeatist attitude pre 
vent obtaining data with several dif- 
ferent fractions even though they do 
not strictly conform to the ideal spec 
ification. 

As to the “absolute” filter material, 
we have used the glass wool pad 
made of the “AA” fiber for years. 
It is a fact by our weight tests on this 
material that, in 24 in. square pieces, 
it is frequently as low as 85 percent 
efficient in catching what we call our 
0-5 micron fraction of Arizona road 
dust. If this fraction contains over- 
size particles, it should raise the 
efliciency not lower it. My con- 
tention that this “AA” fiber pad is 
not 99 percent efficient on fine dust is 
based on careful tests, not suspicions 
or misinformation 

Being written around viscous 
coated impingement and dry types 
of panel filters, this section of a pre 
sumably comprehensive code pro 
vides no prospect of being able to 
evaluate combinations of these types 
with other types. It also presents 
no prospect of being able to compare, 
on one basis. the performance of 
impingement, 


electrostatic, viscous 


dry, and mechanical types of air 
cleaners and dust collectors. 

I hope that the filter industry will 
be able to give to its customers and 
the users of its products technical 
performance data pertinent and ap 
plicable to a dust problem.  Uni- 
versal adoption of the AFI code in 


its present form will retard rather 
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than accelerate the realization of this 
hope.-R. S. Farr, Farr Co 


WwW. T. VAN ORMAN —— 
‘Code Is Not 
a Better Yardstick'’ 


IN OUR PREVIOUS comments regard 
ing the Air Filter Institute’s proposed 
new code for testing air filters, we 
expressed the opinion that this code 
accomplished no useful purpose and 
would only add to the present con 
fusion. In answering these com- 
ments, Messrs. Nutting and Logsdon 
bring up (in the September HPAC) 
some very fundamental considera 
tions which go much deeper into the 
concepts of what an air filter is sup 
posed to accomplish and the signif 
icance of evaluation methods, 
Messrs. Nutting and Logsdon state 
that the AFI code meets the “need 
of a common yardstick for measur 
ing the performance of unit viscous 
and dry type filters.” It has always 
been our impression that air filters 
are used to remove particulate mat 
ter from the air and that their per 
formance should be measured and 
determined by their effectiveness in 
removing atinospheric dust in toto 
and not only a coarse fraction there 
of. In our opinion, this is a funda 
mental weakness of the AFI code 
We agree with their statements that 
“there is no standard atmospheric 
dust” and this is why we have argued 
against the erroneous concept of a 
“standard test dust.” If 


there is no such thing as a standard 


so-called 
atmosphere, then a “standard test 
dust” is equally untenable and incon 
ceivable 

Messrs. Nutting and Logsdon try 
to defend the new code by stating 
that “the filters covered by Section 
I of the AFI code are not intended 
to be effective in removing discolor 
ing particulate matter; indeed, most 
fillers are not purchased for this 
purpose.” That is indeed an amaz 
ing and astonishing statement. The 
facts are that most unit viscous and 
dry type filters are used in heating, 
ventilating and air conditioning sys 
tems for filtering air which contains 
not Arizona road dust but ordinary 
atmospheric dust containing a large 
amount of carbon in the form of 
highly 


A study of atmospheric dust in 14 


dispersed smoke and = soot 


American cities made by the U.S 





Public Health Service in 1936 showed 
that the median size of the particles 
was 0.58 microns and only a small 
percentage of the particles were more 
than 1.5 microns in diameter, <A 
chemical analysis showed the dust 
lo consist of 65 percent carbonaceous 
Filters 


35 percent ash. 


matter and 
are purchased to remove this dust 
from the air and for many years the 
manufacturers of unit viscous and 
dry type filters have told the Ameri 
can public that these filters would 
give air cleaning efficiencies as high 
as 92 percent and that they would 
Keep your building clean.” 


A large 


filters are used in heating and ven- 


percentage of the unit 


tilating systems in homes and other 
buildings in the wintertime when the 
only problem is to remove smoke 
and soot from the air and the public 
has been told that these filters will 
accomplish this purpose. We agree 
that this is not the case and that the 
elheiencies are “uniformly low and 
dificult to evaluate” and that the use 
of discoloration tests for evaluating 
these filters is “ridiculous.” How 
ever, we are opposed to the adoption 
of a testing and evaluation procedure 
that is selected for the purpose of 
showing a high efliciency rating for 
filters which have a low efficiency 
in removing atmospheric dust. 
Messrs. Nutting and Logsdon state 
that the “efliciency spreads for com 
mercially available filters falling in 
the category Section | 
of the code have been observed in 
the order of 50 to 90 perc ent.” These 


covered by 


same filters when tested against at 
mospheric dust would have eflicien 
cies in the range of 0 to 10 percent. 

The statement is made by Messrs. 
Nutting and Logsdon that “one of 
the primary aims in developing the 
code was that it should show a clear 
and unmistakable difference between 
good and poor filters.” A filter that 
would be rated as “good” under this 
code for capturing the AFT test dust 
would not necessarily be of any value 
for the removal of another dust hav- 
ing different 
then can the AFL code rate filters 
with any de 
vree of significance? Would a filter 
rated at 90 percent efficiency by the 
new AFI code be 90 percent efficient 
in removing flour from the air in a 
bakery, or 90 percent efficient for re- 
moving coal dust from the air in a 
coal pulverizing plant? A filter rated 
as “oood” under this code could be 


characteristics. How 


as “good” or “poor 


oO 


very poor under other conditions of 
use, and a filter rated as “poor” 
could be good under certain condi- 
tions. A 
this code means good for removing 
the AFI test dust and nothing else. 
Arizona 


“good” under 


rating of 


Certainly the mixture of 
road dust, carbon black and cotton 
linters selected for the test dust is 
not sufhciently like the average at- 
mospheric dust or any other dust 
normally encountered as an atmos- 
pheric contaminant to justify such 
filter efficiency ratings as “good,” 
“poor” or “inferior.” 

We most strongly oppose the use 
of any 
classify a filter as “good,” or as hav- 


testing procedure that will 


ing an efliciency rating of 50 to 90 
percent when such filter actually has 
an elliciency of only 0 to 10 percent 
in removing ordinary everyday at- 
mospheric dust. As 
stated, this would only add to the 


previously 


confusion. 

We stated in our previous com 
ments on the AFI code that “the car- 
bon black 


particles of Arizona road test dust, 


tends to adhere to the 


making these particles larger in size 
An at- 
tempt to discount this statement as 


and more easily captured.” 


an opinion rather than fact was made 
hy citing the data in the following 


first two columns: 


AFI data 
Arrestance of Description 
clean filter of volume in cu in, of 
‘ 4 runs test dust test dust picked uy 
1% 1% Arizona road 
dust fine 
6% K-1 carbon black 28.4 
% Arizona road dust fine 2.8 


Comparison by 


We have translated the data given 
in terms of weight into volume start- 
ing with | lb of test dust, and show 
the comparable volumes in the third 
column. 

The makers of K-1 carbon black 
state that | lb has a volume of 96 cu 
in. One pound of the Arizona road 
dust has a volume of 30.4 cu in. 
The conclusion from the above data 
is obvious even though less weight 
has been captured in the K-1 carbon 
black, Arizona mixture, 
actually 20 percent greater volume 


road dust 


than the plain Arizona road dust kas 
heen captured. 

“We need more rigorous tests in- 
stead of easier ones” is our plea. 
We can see no advantages in the AFI 
code when it is not sufficiently differ- 
ent from the ASHVE code to produce 
appreciably different results. For 
example, viscous filters are rated at 
72 percent efficiency on tests using 
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the ASHVE code by one of the larg- 
est filter manufacturers and yet the 
data on the average three off-stand- 
ard filters “X” tested by the commit- 
tee that promulgated the AFI code 
showed 71 The differenc e 
between 72 percent and 71 percent 
The engineering 


percent. 


is tragically small. 
advances made in the 20 years since 
the ASHVE formulated 
should make possible a better tool 
than the AFI code. which is merely 
a continuation of the old thinking, 
with resulting efficiencies which are 


( ode was 


not significant or factual. 

We stated that the AFI test dust 
is certainly not representative of at- 
mospheric dust. In the comments 
of Messrs. Nutting and Logsdon, 
we were told that the carbon in the 
air and the carbon in the AFT test 
dust are both carbon. True. Coal 
and diamonds are both carbon but 
the comparison ends there. 

We were told the carbon in the 
air and the K-1 carbon both have low 
bulk densities. True. Carbon in the 
miles, K-] has no such 
Carbon in the air 


air floats 


floating power. 
does not tend to clog viscous filter 


passages, it goes right through 
whereas K-1 carbon clogs filters, as 
shown in the data cited previously. 

We were told carbon in the air 
and K-1 carbon are both difficult to 
capture. Carbon in the air is in- 
deed difficult to capture by viscous 
filters. However, the industry with 
which we are associated used 1,363, 
297.000 Ib of carbon black in 1952. 
This amazing poundage of carbon 
black, most of which was captured 
from the air in the process of man 
ufacture, bears testimony to how 
easy it is to capture manufactured 
carbon black, contrasted to the piti 
ful amount of airborne carbon which 
“oood” filters remove from the air 

Carbon in the air and K-1 are both 
carbon, yet different as day and night 
in their behavior. There is no justi- 
fication in deluding the filter buyet 
or engineer that he is given a better 
yardstick for 
borne carbon 
istics of a filter by the addition of 


carbon black to Arizona road dust. 


measuring the air- 


removing character- 


In conclusion, it seems to us that 
the ASHVE committee on research 
would certainly be quick to accept 
the new AFI code if it were better, 
but it now stands rejected, ee 
Van Orman, In charge of Air Filter 
Research. Goodyear Tire & Rubber 
Co. 
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BRADFORD VENEER & 
PANEL CO., INC. 
Bradford, Vermont 


Architects—E.H.and M.K. Hunter, 
in Hanover, N. H. 


Winters get mighty cold in Bradford, Vermont. So if you 
want to keep “comfy” you've got to have an adequate and 
reliable heating system. That's why, when the Bradford 
Veneer & Panel Co., Inc., built their plywood mill office 
they used radiant panel heating. And reliability was also 
the reason they chose Revere Copper Water Tube for their 
radiant heating system. 

The radiant floor panel system is a one-zone affair with 
a converter, so that steam from the main factory can be used. 
There were 1,120 feet of Revere Copper Water Tube used 
in sizes of 1° —1%4"—1!4” and 2”. 

Keep out of trouble with copper. Use Revere Copper 
Water Tube for radiant panel heating, hot and cold water 
lines, underground service lines, air conditioning and 
processing lines, waste stack and vent lines. See the Revere 
Distributor nearest you today. And, if you have technical 
problems, he will put you in touch with Revere’s Technical 
Advisory Service. 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 
° . ° 
Mills: Baltimore, Md.; Chicago and Clinton, Il; Detroit, Mich; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Citses, Distributors Everywhere. 


SEE “MEET THE PRESS" ON NBC TELEVISION, SUNDAYS 
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WHY REVERE COPPER WATER TUBE 
IS PREFERRED BY — 


Architects, Builders, Plumbing & Heating Contractors 
EASY TO BEND 


Saves Time 
Revere Copper Water Tube 
is easy to bend. Soft temper 
can be bent by hand to meet 
installation conditions 


HANDY LENGTHS 
Save Fittings... Labor 
Revere Copper Water Tube 
comes in straight lengths of 


20’ in hard and soft tempers y= = 
60’ coils of soft temper re ; 
duce the number of fittings == ; 


eee SOLDER OR 


LU COMPRESSION FITTINGS 
—_ Dies Need Less Work Room 


| [ | } ... Save Metal 
No worry about wrench room 


when you use Revere Copper 
Water Tube with solder fit 
tings. Compression fittings con 
also be used. No threading 


<3 } is necessary with either type 
=a 


—= } fitting. Wall thickness of tube 


used con thus be less thon for 
threaded pipe 


NON-RUSTING 


Rustable pipe eventually clogs 
as shown in drawing at top 
right. Non-rustable Revere 
Copper Water Tube suffers 
no loss of flow or presture 
as shown at bottom right 
No allowance in pipe size 
need be made for rust ac 
cumulation with Revere Cop 
per Woter Tube 


—— 





THis New VACUUM HEATING PUMP 


IS SIZED TO ACTUAL 
JOB REQUIREMENTS 


70s the Hash GM" 


No longer is it necessary for the Engineer to accept a vacuum heating 


pump with air and water capacities based inflexibly upon square feet of 
equivalent direct radiation. With the flexible Nash CSM he can provide for 
proper air capacity in accordance with his judgment and experience. For 
the individual capacities of the separate pumps on the CSM may be varied 
within a wide range, without buying an oversize receiver and oversize 
water pumps. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low, returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 


able immediately upon request. 


NAS 
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Increased air capacity 
induces rapid system 
response without 


wasteful overheating 


Separate air and 

water pumps individually 
selected to meet actual 
job requirements. 


Control system 
that operates individual 
pumps only when needed. 


Flexibility 

permitt'ng addition of 
radiation without changing 
basic pump installation 


Low, low, 


return line connection 
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A unique fill and drain system for 
sealing the interior of large airplane 
fuel tanks has been designed to in- 
crease production, reduce costs and 
provide a maximum degree of safety 
to operating personnel during the 
process, The system was designed for 
the Douglas Aircraft Co. for use in 
its giant cargo and troop transport, 
the Globemaster, now in production 
for the U.S. Air Force. The 
system employs an enclosed method 
of pumping the sealing compound 
into and from each of the twe's: 
tanks which are located in the wing 
center section, six on each side, with 
a total capacity of 11,000 gal. As a 
result of this filling and draining 
process, the interior surfaces of the 
wing tanks are completely coated with 
the sealing compound. 1 AIR MOTOR DRIVEN fill and drain pump and remotely operated 
Old Method Hazardous valves are located outside of the fire resistant booth. The sealing compound 


The previous method of sealing 
the wing tanks involved hand brush 
coating of the interior surfaces, a 
method which was extremely hazard. 
ous to personnel due to the inflam- 


is pumped to and from the wing tanks 


mable and noxious nature of the seal 
ing compound. This situation made 
it necessary for personnel to wear 
respirators during the process since 
the brush coating was applied on 
the inside of the tanks. It is esti- 
mated that the new method will re 
duce the production time by 300 
man-hours per wing assembly. 

In general, the new fill and drain 
system consists of pumping a seal- 
ing compound through an enclosed 
piping system to and from the 
various wing tanks of a complete 
wing assembly which is transported 
on a rolling dolly into the sealing 2 FILL AND DRAIN supply and return lines are connected to underside 
booth enclosure. Each wing assem ; na é' 

: ‘ ‘ of wing tanks. Warm air flexible ducts are elevated for future connection 

bly of the airplane uses about ow) to tank openings in front of wing section 
gal of sealing compound. After each 
tank is drained, warm air at 90 f 
is introduced into the tank to speed 
the drying process of the sealing e ’ e 
compound. The filling and draining Uni ue Pj in ~ stem 
process is completed in approximate q p £ y 
ly 2 hr. and the drying process re 
quires about 5 hr. 


ne sang compenes, cong ... permits airplane fuel tanks 


nated as EC-776, has a_ synthetic 


to be sealed safely 


Messrs. Hurd and Denton designed the 
mechanical features of the fill and drain 
system for the Douglas Aircraft Co., Inc 
They have had considerable experience as 
consulting engineers with particular em 
phasis in the air conditioning and process By 2 Hurd and sé. Denton 
piping fields. Mr. Hurd is a Consulting 
Engineer, and Mr. Denton is a Mechanical 
Engineer with Van Dyke and Barnes 
Architect and Engineer 
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3 WING ASSEMBLY is in place with overflow tank adaptor fittings con- 


nected. 


Flexible ducts are connected at the front of the wing 


others 


are elevated for future connection to the adaptor fittings on the top 


ASSIGNED 
OPERATOR 
ONLY 


4 PNEUMATICALLY OPERATEI 


» CONTROI 


system provides for re- 


mote operation of all valves and pumps at the system control panel, which 


is located inside the fire resistant booth 


rubber base with methyl isobutyl 
ketone (MIBK) as the solvent. The 
MIBK is generally added to EC-776 
to reduce the solids content to 20.2 
percent. The resultant sealing com- 
pound has a viscosity of thin syrup 
and is inflammable in the wet state, 
having an open cup flash point of 
70 F. The 
pound are 
care must be taken to avoid breath 


vapors from this com- 


noxious: consequently 


ing the vapors. 


4 


Fire Resistant Booth 
hazardous 


MIBK, fire de 


required — the 


Because of the 
of the EC-776 and 


partment authorities 


construction of a special two hr fire 


resistant booth enclosure, 40 ft wide 
and 120 ft long, to house the entire 
All equipment and piping 
inside the enclosure is grounded to 


proc ess, 


prevent static sparking. The process 
ductwork for the 
com 


piping, and all 
warm air purging system, are 
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nature 


pletely enclosed to prevent the es 


cape of hazardous vapors into the 
enclosure. 

The enclosure is heated and ven 
tilated by a ductwork extension from 
the existing heating system of the 
large assembly building which con- 


All of the 


room is ex- 


tains the booth enclosure. 
alr supplied to the 
hausted to the outdoors by a separate 
blower, with the exhaust grilles lo 
cated high and low in the enclosure. 

In order to reduce the fire hazard 
within the enclosure. the sealing 
compound and solvent are stored in 
the underground storage tanks lo- 
cated outside the enclosure. The fill 
and drain pump of 200 gpm capacity 
is located outside and adjacent to the 
storage tanks. It is utilized for pump 
ing the EC-776 to and from the wing 
tanks and for MIBK 
through the piping at specified in 
tervals to dissolve any EC-776 which 


circulating 


may have dried inside the pipe lines 
An additional 200 gpm pump (trans 
fer pump) located inside the booth 
enclosure is utilized for transferring 
EC-776 from one wing tank to the 
next after filling the first two inboard 
tanks by the fill and drain pump. 


How It’s Done 

The general procedure for filling 
the wing tanks of the airplane con- 
sists of filling the two inboard tanks 
at the same time, using the fill and 
drain pump. The remaining out 
hoard tanks on each side of the cen 
are filled consecu 


ter wing section 


tively using the transfer pump to 
transfer the EC-776 
board tank to the adjacent outboard 
tanks, 

In order to reduce the fire hazard 
it is essential that the total quantity 
of EC-776 


at any 


from each in 


contained in the wing 


assembly instant during the 
process, shall not exceed the capacity 


If a 


remains in an 


of the two largest wing tanks. 
EC-776 


hecause of its 


quantity of 

inboard tank 
capacity than the adjacent outboard 
tank. the fill and 
pump the 


larger 
drain pump is 
used to excess EC-776 
hack to the 
tank. 


underground — storage 


Control System 


A pneumatically operated control 
system is the heart of the fill and 
drain system. It provides for the re 
mote operation of all valves and 
pumps at the system control panel 


which is located inside the booth en 


& Air Conditioning, November 1953 








With the 


single switch at this panel, the oper- 


closure. operation of a 
ator is able to position five 3-way 
pneumatically operated valves out- 
side the enclosure for selecting one 
of the following flow processes: 

1) Supply sealing compound (EC-776) 
to wing tanks 

2) Return sealing compound (EC-776) 
to storage tank 

3) Circulate solvent (MIBK) through 
pipe lines to dissolve any dried com 
pound 

1) Return solvent to storage tank 

5) Cireulate sealing compound in the 
storage tank to prevent settling of the 
solids. 

After one of the above flow proc- 
esses has been selected, the operation 
of the fill and drain pump will start 
the process. In the event that one o1 
more of the 3-way valves are not po- 
sitioned correctly due to a failure in 
the pneumatic control system, or in 
the mechanical operation of — the 
valves, a corresponding light at the 
panel fails to go on, indicating that 

The lights are acti- 
explosion proof switches 


trouble exists. 
vated by 
attached to the stem of each 3-way 


\ aly e. 
Transfer System 


Transfer of sealing compound 
from inboard to outboard tanks is 
accomplished by the remote opera- 
tion of wing tank supply and trans- 
fer valves which control the flow to 
individual wing tank supply booms 
inside the enclosure, and the remote 
operation of the transfer pump. 

In order to reduce the fire hazard 
and to provide an economical method 
of speed control, pneumatically oper- 


Here’s Air 
“Construction 


TEMPORARY CONSTRUCTION shacks are 
often veritable “sweat boxes” in the 
summertime particularly in the 
southern parts of the country. 
Patrick Lyons, president of the 
Lyons Construction Co., Miami, de- 
cided upon a profitable and comfort- 
able solution to this problem. He 
bought an obsolete bus from a local 
transport company and went to work 
to make it an ideal field office. All 
seats except the driver's were re- 
moved and asphalt tile flooring was 
installed. Light plywood desks and 
filing cabinets were built in. The 
interior was painted a light green 
and the outside was painted white. 
The windows were equipped with 
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ated air motors are utilized as the 


prime movers for the fill and drain 


and transfer pumps. By the use of 
gradual air switches at the system 
contro] panel, the operator is able to 
reduce the pumping rate of the com- 
pound or solvent to any desired 


quantity. 


Flexible Piping, Ducts 


Piping connections on each wing 
tank are made by the use of flexible 
supply and overflow booms fabri- 
cated from standard pipe and special 
swing joints. Attachment to each 
tank is made by the use of quick 
couplers attached to special tank 
adaptor fittings which were designed 
for this system. 

During the wing tank drying proc- 
ess. outside air heated to 90 F is sup 
plied and exhausted from the wing 
tanks through an enclosed duct sys 
tem, utilizing separate supply and 
exhaust blowers. Duct connections 
to each tank are made by the use 
of flexible aluminum tubing attached 
to openings in each wing tank, 

The entire fill and drain project 
was under the direction of Kenneth 
R. Waltz, Plant Engineering Super- 
visor, Long Beach Div. of Douglas 
Aircraft. He was assisted by James 
Turrentine. All of the mechanical 
work was installed by the Southern 
Engineering and Construction Co, at 
a cost of approximately $415.000, The 
entire project, including the 40 ft x 
120 ft booth enclosure, space heating 
and ventilating, plumbing and the 
fill and drain system, cost approxi 
mately $130,000. 


Conditioned 
Shack Deluxe” 


awnings, Good lighting was put 
in for night work, and comfortable 
chairs and a lounge for visitors 
make the office as pleasant as any 
downtown. 

The final addition was a *%4 ton 
room air conditioner, which was in- 
serted in one of the bus windows. 

The result is a field office with a 
smart, businesslike appearance and 
Mr. Lyons 
believes this innovation has already 
paid for itself in improved quality 
and quantity of work done by him- 
self and his staff. Total cost of the 
bus and the expense of equipping it 
was little more than that of a couple 
of the ordinary frame shacks. He 


year ‘round comfort. 
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AN OBSOLETE BUS was trans- 
formed into a contractor's field 
office with complete facilities, in 


cluding an air conditioner 


now has a permanent office which 
can be readily moved from one job 
to another under its own power 
This also saves the delay and con 
fusion of moving office equipment, 
records, et every time a new job 


is started, 


Study Unsteady Pressures 

in Pipe Lines 

THE PHENOMENA of unsteady pres 
sures in pipe lines are being studied 
at the Oklahoma Institute of Tech 
The theoreti 
cal analysis and testing of a labora 


nology, at Stillwater. 


tory model have been completed, and 
a pilot pipe line to more nearly ap 
proach field conditions is being con 
Waller, 


structed, according to E. J, 
assistant project ieader 


Says We Must Increase 
industrial Productivity 


INDUSTRY MUST improve its produc 
tivity if America is to support its 
population of 200 million persons 
ex pec ted by the end of the century, 
Dr. John T. Rettaliata, president of 
Illinois Institute of Technology, said 
at a banquet of the National Confer 
ence on Industrial Hydraulics in 
Chicago last month 

“In all probability.” he said, “a 
work week of 30 hours or less will 
materialize well before the end of 
the century. Thus, we are faced with 
the problem of satisfying the de- 
mands of an expanding economy fos 
a greater flow of goods at the same 
time that the people producing the 
fewer hours.” 


voods are working 


This poses a neat problem, he 
said, and the only solution is to in 
crease output per man-hour. “Only 
an advancing technology can accom- 
plish the miracle required and give 
men more goods with less work,” he 


said, 





“THE EQUIPMENT selected was of 
the best, yet when the plant was 
finally put in service, it was noticed 
that several important things were 


missing.” 


CASE HISTORIES SHOW: 


“IN FACT, air conditioning is prac- 
tically a must in such places as 
stores, restaurants, theaters, hotels, 
clubs, offices, and many other build- 


mes 


How NOT To 


Air Condition 


By C. T. Baker 


Consulting Engineer 


e The’ ever-increasing accept- 


ance and demand for air condi- 


tioning in almost all types of 


buildings make it even more 
important today that all installa- 
tions be properly engineered and 
correctly installed. Low first 
cost should never be achieved 
by sacrificing the quality of the 
job. 

An experienced and 
known consulting engineer digs 
into his files for some “case his- 
tories” to illustrate the point. 
His comments are intended to 
draw attention to mistakes which 
have been made — and thereby 
to prevent repeating them on 
future installations. 


well- 


AIR CONDITIONING for human com 
fort has long since created for it- 
self its “place in the sun.” The pub- 
lic recognizes and appreciates the 
value of comfort cooling. In fact, 
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it is practically a “must” in such 
public places as theaters, hotels, 
clubs, restaurants, stores, ete., and 
lately, churches, offices, etc., have 
been included in this list. Many 
homes are being air conditioned, too, 
and it now appears that air condi- 
tioned automobiles will soon be com 
mon. 

These and the many other useful 
applications of mechanical refrigera 
tion for the comfort of man spell 
progress. The many thousands of 
successful plants to be found in all 
parts of the United States are un 
disputed evidence that the industry, 
as a whole, has done an outstanding 
job in serving the puolic. 

In view of this wide public accept- 
ance of air conditioning, it is unfor- 
tunate that the industry should at 
times come under the cloud that 
casts shadows on the just and unjust 
alike. Some practices fail to reflect 
credit on the industry, are respon- 
sible for failures of air conditioning 


installations to give completely satis- 


factory and trouble-free service. 
Whether we want to admit it o1 
not, there are owners who are criti- 
cal of air conditioning and dissatis- 
fied with their investment in the in- 
stallation. Recently, a business ex- 
ecutive, who was trying to get his 
plant to do what it was “sold” to do. 
told me he thought that “air condi- 
tioning has become a racket.” That 
one particular individual has done 
a lot of talking since advising his 
friends in business to go slow, to 
stop, look and listen, before signing 


any air conditioning contract. 


Cuts More Than the Price 


It so happens in this case that 
the buyer himself was largely respon- 
sible for the trouble that he was 
experiencing with his installation. 
In asking for bids, he said that he 
wanted to air condition his offices 
but that he didn’t want to spend 
much money. He received several 
proposals and the one submitted by 
the low bidder was selected on that 
basis alone. The man was not finan- 
cially responsible, nor was he quali- 
fied to design and install air condi- 
tioning systems, in my opinion. 

I know of other such instances 
where failure to perform resulted 
from the desire for air conditioning 
but an unwillingness to pay for it. 
You often run sharp 
trader who tells each 
bidder, “I would rather do business 
with your company. They are fine 
But your price is way out 
cut it down 


across. the 
prospective 


people. 
of line. 


some?” 


Can't you 


Usually, some one does cut, but 
as a rule he cuts more than the 
price. He has to, or lose money on 
the deal. However, the puzzle is, 
why should 
with people who demonstrate from 
the beginning that they are merely 


anyone even bargain 


chiselers ? 

There are cases, too, where the 
contractor has done some “short cit 
cuiting’” on his own hook. The fol- 
lowing case histories illustrate that 
the buyer sometimes fails to receive 
all he is entitled to. 


Important Items Missing 
A 50 ton job was bought on speci- 


Mr. Baker, consulting engineer special- 
izing in air conditioning, refrigeration and 
power, draws upon cases from his wide 
experience to cite examples of “what not 
to do” in the design and installation of 
aur conditioning systems 
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heations prepared by the architects 
who developed plans covering ex- 
tensive additions to a public institu 
tion. The equipment selected was 
of the best, yet when the plant was 
finally placed in service, it was no- 
ticed that important 
things were missing. 

For example, there was a total of 
only three valves in the entire sys- 
tem, other than the thermal expan- 
sion valve and one solenoid valve. 
Two of the three valves were the 
stop valves at the compressor — one 
on the suction inlet and another on 
the discharge outlet. The third was 
on the liquid outlet of the receiver. 
The liquid refrigerant dryer had 
been installed without benefit of a 
properly valved bypass, which meant 
that when and if the drying material 
was ever changed, much of the pip- 
ing system would be exposed to the 
entrance of air and moisture. 

Two pressure gages were included, 
one on the discharge outlet of the 
compressor and the other on the 
suction inlet. Both gages were in- 
stalled at the compressor where they 


several very 


were subject to machine and pipe 
vibration. It was but a few days 
until both of these gages were so 
far out of calibration that they could 
not possibly reflect true suction and 
discharge pressures. 

In one section of the suction line, 
the dew point temperature was be- 
low that of the surrounding air. 
which kept the floor below wet most 
of the time because the exposed 
line was not insulated. Said the con- 
tractor: “The architect’s specifica- 
tions didn’t call for these things and 
I don’t aim to furnish anything that 
isn’t called for.” 

So far as capacity is concerned 
there is no complaint the system 
has very satisfactorily cooled the 
many rooms of the building exten- 
sion and the contractor considers 
that he has fulfilled his responsibil. 
ity. He says: “I promised to cool 
the building that I have done! 
It’s not my business to say what to 


install.” 


Water Chiller Freezes 


The shell and tube water chiller 
used to cool water for circulation in 
a central air conditioning system 
froze; several tubes were split and 
most of the “Freon 12” was lost. 
The reason?—failure to provide a 
positive automatic cut-out to stop 
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the compressor before the tempera 
ture of the chilled water reached the 
freezing point. 

True, there was a constant pres 
sure valve on the suction outlet of 
the chiller intended to prevent the 
evaporating pressure from dropping 
low enough to cause freezing but 
since there was no pressure gage 
between the chiller and the valve to 
indicate at what pressure the valve 
was set, it was assumed that the set 
ting was what it should be since “it 
came from the factory that way!” 

It developed later that this valve 
was not properly adjusted and that 
low suction pressures were possible 
under certain conditions that were 
not unusual in this installation. The 
under a 


equipment was installed 


contract that went to the low bidder. 


No Room for Maintenance 


In this air conditioning plant the 
shell and tube tube condenser held 
the condensing pressure to satisfac- 
tory limits for the first season’s oper- 
ation. But the pattern changed dur- 
ing the latter part of the second 
season when the concentration of 
soluble solids in the cooling tower 
basin, plus algae growth, stopped up 
the condenser tubes. 

Before 


cleaned, the condenser had to be dis 


these tubes could be 


connected and removed from the 


Why? 


o 
© 


building. because there 


was only in. of clearance be 
tween one end of the condenser and 
a concrete wall and 24 in. at the 
other end. In addition. conditions 
would not permit a hole to be cut 
in either wall to allow room for the 
use of a tube cleaner. 

(Jueried the owner: “Why did the 
contractor install — the 
there? He knew at the time that it 
could not possibly be cleaned be 


condense 


tween those two walls.” The con 
tractor contended, however. that he 
“put it where the man said to put 
it.” In this instance, it seems to me 
that both the buyer and the seller 
Neither 
much forethought in consenting to 
this type of installation. 


were to blame. exhibited 


Yes, the condenser was re-located 
at the close of the air conditioning 
season. The cooling tower basin was 
emptied and cleaned and a continu 
ous drain was provided to prevent 
excessive concentration of soluble 
solids thrown down by evaporation 
Before the next season, the water 


was treated to prevent algae growth 
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Provide Ventilation 


A common complaint of custom 
ers in drug stores, restaurants, ticket 
offices and other places frequented 
by the public is stale, recirculated 
air full of odors and tobacco 
smoke perhaps delivered by a 
swanky appearing packaged unit that 
is against the wall in a corner of the 
room, ‘The unit cools and recircu 
lates the air of the enclosure, but has 
no provision for bringing in out 
side air for ventilation, or for ade 
quate dehumidification. 

Practices of this sort leave much 
to be desired in the way of a fin 
ished product that is, really con 
ditioned air. The buyer can well 
afford to spend a little more for a 
unit or central system large enough 
to cool and condition sufficient out 
side air to keep the place properly 
ventilated. The notion that the 
opening and closing of doors will 


provide air change sufficient for ade 


quate ventilation in spaces of this 
kind is a snare and a delusion, in 


my experience. 
Should Have Gages 


Inspection of many air condition 
fairly large ones in- 
will too often disclose the 


ing plants 
cluded 

complete absence of pressure gages. 
Seeking the answer, you may learn 
that “pressure 
sary,” that “if you want to know 


paves are unneces 


what your pressures are, we'll send 
check them for 


you.” Too often. however. the vaves 


a serviceman to 


carried by servicemen are far from 
accurate. So, after all, you really 
don't have anything when you buy 
gage reading service unless you can 
be absolutely sure that the gages used 
are accurate 

A wall type gage fitted 
with a high and low pressure gage. 
protected by snubbers, will add only 
a few dollars to the purchase price, 
installed, 


board 


for example. Properly 
such gages are on duty 24 hr a day 
and you won't require a serviceman 


to tell you what the pressures are 


Mustn’t Be Noisy 

Quiet operation is generally one 
of the first things that the manage 
ment of a business catering to the 
public insists on in contracting for 
air conditioning. This is particu 
larly essential in the case of hotel 
rooms. Yet, a certain hotel 


billboards 


proclaim that all rooms are air con 


whose widely scattered 
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ditioned which is true neg: 
lects to tell the prospective guest 
that the cooling equipment is so 
placed that a sounding board effect 
is produced whenever in operation. 
To be sure of a restful and noise- 
free sleep, it is necessary to shut off 
This 


oversight is correctly chargeable to 


the equipment upon retiring. 


the designer of the building and not 
to the air conditioning and heating 
contractor. The company that leases 
and operates the hotel gets plenty 


of complaints from their guests be- 


Big Fans 


A TECHNICIAN adjusts an oil 
gage on one of the 250 hp fans 
that provide fresh air for motorists 
driving through the new Squirrel 
Hill tunnel in Pittsburgh. (Photo 
courtesy Westinghouse Sturtevant 


Div.) 


ONE MORE LINK in Pittsburgh’s re- 
development program was completed 
recently when the Penn-Lincoln 
parkway Squirrel Hill tunnels were 
opened to traffic, Eight fans provide 
1,900,000 cfm of fresh air to the new 
1225 ft long tunnels. 

The tunnels consist of twin tubes 
of two lanes each with a barrier wall 
separating east and westbound traf.- 
fic. Two blower and two exhaust 
fans are located in ventilation build- 
ings at each end of the tunnel. With 
low to average traflic loads, only two 
fans are used to ventilate each tun- 
nel. The additional four fans are 
put into action only during morning 
and evening rush hours or in emer- 
gencies. The motors driving the fans 
have a combined capacity of 1350 
hp. The two motors that drive each 
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cause of the excessive noise. 

Another interesting feature of this 
system is the layout of the cold 
water distribution piping system. A 
pump in the basement circulates cold 
water from the water chiller to the 
rooms of the multi-story building. 
There are no valves on the inlet 
and outlet water connections of the 
room cooling units; likewise, no 
valves were placed on the various 
floor feeder lines to permit the water 
to be shut off in case of emergency. 


As a matter of fact, only two stop 


valves were provided in the entire 
system one on the inlet and the 
other on the outlet connection of the 
water chiller. 

Some day or night 
will occur somewhere in the thou- 
sands of feet of water piping, and 
with no shut-off 
the free flow of chilled water the 
property and liability damages will 
be sufficient to pay for many times 
over the number of valves needed. 
The heating and air conditioning 
contractor told me that no valves 
were called for in the specifications. 


a failure 


valves to stop 


Ventilate New Pittsburgh Tunnel 


fan are connected and geared to- 
gether to provide three-speed opera- 
tion. 

In normal operation of the tunnels, 
air is drawn from the outside and 
blown through a duct running the 
length of the tunnel above the ceiling 
of the vehicular roadway. At 15 ft 
intervals along this ceiling, there are 
open slots that permit the fresh air 
in the duct to be blown into the 
tunnel proper. A solid bulkhead half- 
way through the duct assures that all 
air flowing through the duct is forced 
down through the open slots. 

At the opposite end of each tunnel, 
another fan does the same air mov- 
ing job in reverse. Used air from 
the far half of the tunnel is drawn 
up through the slots, into the duct 
and exhausted by the fans up a ver- 
tical stack. 

Every possible precaution has been 
taken in case of a fire within the tun- 
nel. Setting off any of 16 manually 


ASTM Approves 


Tue American Society for Testing 
Materials, 1916 Race St., Philadel- 
phia 3 through its administrative 
committee on standards has re- 
cently approved a number of new 
specifications and test methods, as 
well as revisions in existing stand 
ards, 

Among the new methods of test 
are: 

API Gravity of Petroleum and Its Products by 


Hydrometer (D 287-53 T) 

Specittc Gravity of Petroleum and Its Products 
by Hydrometer (D 1298-53 T) 

Chlorine Requirements of Industrial W 
and Industrial Waste Water (D 1291-53 T) 

Odor of Industrial Waste Water (D 1292-54 
T) 


operated fire alarm stations in each 
tunnel immediately flashes a red light 
at the entrance of the tunnel, stop- 
ping incoming traffic. Simultaneous- 
ly, the location of the fire is indi- 
cated on the control board of the fan 
operator. Gates are electrically ad- 
justed in the duct passages permit- 
ting additional fans to exhaust the 
affected tunnel. With fans at each 
end of the tunnel turning at high 
speed and exhausting fumes and 
smoke, fresh air is rapidly drawn in 
through both entrances, protecting 
passengers in stopped cars and per- 
mitting fire equipment to move 
through the smoke cleared passages. 

When the Penn-Lincoln 
parkway is opened sometime in 
1958 vehicles will be able to 
enter the limited access, high speed 
10 miles east of Pittsburgh, 
travel through the heart of Pitts- 
burgh, and leave the parkway nine 


entire 


artery 


miles west of the city. 


New Specifications 


Determination of Industrial Waste 


Water (D 1293-53 T) 
Among the revised tentative speci- 
fications are: 
Wrought Seamless Copper and Copper Alloy 
Pipe and Tube (B 251-52 T) 
Extra Strength Clay Pipe (C 200-50 T) 
Asbestos Cement Corrugated Sheets (€ 
1-49 T) 
Asbestos 


T) 


Cement Pressure Pipe (( 


Tentative revisions of standards 


include: 
Seamless Copper Water Tube (B 88-51) 


Seamless Brass Tube (B 135-52) 
Copper Alloy Condenser Tube Plates (B17! 
») 


ASTM Thermomete (including tentative ad 
litions) (E 1-54) 
Definitions f Terms 
Insulating Materials (€ 


Thermal 
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THE GREATEST “COST LEAK” in hospitals is predominantly in the mechanical plant, says Mr. Neergaard 


Hospital Costs Reduced 


By Charles F. Neergaard 


Neergaard, Agnew, Craig and Westermann 


Hospital Consultants 
New York and Toronto 








SEVERAL WAYS TO SAVE 


Important economies in 
hospital costs can be 
achieved without reducing 
the efficiency or reliability 
of the mechanical installa- 
tions, says Mr. Neergaard. 
One of them — discussed 
this month — is the better 
use of thermal insulation 
and double glazing. Other 
methods will be outlined in 
future articles by Mr. Neer- 
gaard, a well-known hos- 
pital consultant with many 
years of practical experi- 


ence, 











ENORMOUS IMPROVEMENTS in plan 
ning, building, equipping and oper 
ating hospitals have taken place in 
the last 25 years. However, it is 
believed that the cost for mechanical 
equipment can be reduced further 
and that the cost of heating hospitals 


can also be lowered. 


Equipment Oversized 


Back in 1915 a widely experienced 
hospital engineer recommended that 
three 150 hp boilers be installed for 
a 100 bed hospital. It was suggested 
by another engineer with no hospital 
experience that for the building un 
der consideration a 100 hp boiler 
with a 100 hp standby would be suf.- 
ficient to carry the winter load. The 
recommendation of the engineer with 
no hospital experience was followed 


Heating, Piping & Air Conditioning, November 1953 


. by use of insulation 


and double glazing 


and the two 100 hp boilers have giv 
en satisfactory service for 38 years. 

Even in present-day practice, many 
installations are being overdesigned 
with equipment that is either too 
large or not designed for the job. 
This situation is due in some part to 
the lack of complete understanding 
by architects and engineers as to 
what the comfort and safety require 
ments are for the patient and hospi 


Perhaps this lack of 


understanding stems from the fact 


tal personnel 


that hospital management has rarely 
had a careful scientific analysis of 
the precise heat and power require 


ments 


Lower the Cost 


If our hospitals are to maintain 


their standards, they must find ways 
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lo cut their operating budgets 
and the greatest leak is predominantly 
in the mechanical plant. There is a 
not difficult-to-find reason for this. 
An architect who has the responsi 
bility of designing a hospital may 
recommend an engineer to specify 
the mechanical and equipment details 
for the new structure, who has a 
long list of hospitals to his credit. 
This is not necessarily bad, but un- 
less he chooses with care, he may 
bring to the job an engineer who al 
most automatically specifies that the 
boiler capacity, radiation area, 
breakdown 
trols and other mechanical equipment 
he oversized. 

The criterion for choice of engi 
neers should not be the number of 
hospitals they have worked on, but 
how functionally and economically 
the institutions have operated after 


they have been put in service. It is 


reserve, automatic con 


true, of course, that figures to es- 
tablish the performance efficiency of 
a hospital are difficult to arrive at. 
However, in the case of mechanical 
equipment for heating, ventilating, 
steam production and cooling, cost 
figures are not too difficult to get, 
and some are presented in Tables 
1 and 2. Provided the data are 
carefully adjusted for regional dif- 
ferentials in fuel prices and for dif- 
ferent seasonal heating requirements 
in terms of necessary degree days 
for heating (and perhaps for cool 
ing), these figures can establish the 


TABLE 1 
the buildings insulated 


relative operating economy of spe- 
cific installations, and thus give some 
notion of the skill of the engineers 
who planned them and supervised 
their construction and initial opera- 


tion. 
Weatherproof the Building 


One of the common methods for 
reducing the cost of the mechanical 
equipment is the complete weather 
proofing of the structure by the use 
of insulation and double glazing. 
Of course this should be included 
in the plans and specifications for 
the building so that the selection of 
the mechanical equipment will be 
made on this basis. What the archi- 
tect and engineer embody in their 
plans and specifications establishes 
the operating economies for the life 
of the building. Comparison of the 
costs given in Tables 1 and 2 readily 
indicates the value of insulation. 

In 1947, a certain group of 36 
hospitals, with an aggregate of 6900 
beds, spent $1,770,000 for 
light and heat, or an average of $256 
If these plants were built 


power, 


per bed 
today with the same capacity and 
were properly insulated and engi 
neered, the annual cost would only 
he about $100 pel bed 
saving, at 1947 prices, of over $1,- 
100,000 a year. 

Insulation and double glazing are 
the most profitable long-term invest- 
ments a hospital or any other build 


a potential 


ing can make from the point of view 


HEATING AND TOTAL COSTS for hospitals with all or a portion of 





Location 

Toronto, Ont 

Prince Edward Island 
Canada 

Hagerstown, Md 

Glen Falls, N.Y 

BKethlehem, Pa 


Power, light and 
heat cost 
Per Patient Proportion 
yr per diem insulated 


$74 $0 


> 718 
19.048 
$8,153 





TABLE 2 


insulated 


HEATING AND TOTAL COSTS for hospitals with none of the buildings 





Location 

New York City 

Brooklyn 

New Jersey 

Long Island 

Central New York State 

New Jersey 

Northern New York State 1 
New York City 131 
Connecticut 134 
Long Island 110 
Westchester County 10K 
Brooklyn 143 


Power Tight and 
heat cost 
Per bed Patient 
per yt per diem 
$314 $1.07 


446 1.22 





These figures are from a grout 


100 


~ hospitals with unife 
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of reducing the installation and op- 
eration costs of the mechanical plant. 
I have been fighting this battle for 
thorough insulation of hospital struc 
tures ever since the mid-1930's, when 
I was a member of the design and 
engineering team that built the first 
(and for a long time the only) multi- 
storied steel frame building in the 
East in which the roof and walls 
were completely insulated, and the 
windows were double glazed. This 
was the Washington County hospital, 
in Hagerstown. Md. 

The case of this hospital and its 
remarkable record has 
been cited many times in the past 15 


experience 


years, and it is beginning to become 
history from my point of 
view. Nevertheless, the story is of 
such basic importance in the whole 
modern problem of efficient hospital 
design that it is worthwhile to resum- 
marize a few of the technical details 


her e. 


Value of Double Glazing 


The hospital has walls comprised 
of a 12 in. brick curtain wall, a 2 
space, a lightweight 3 in. 
thick fireproofed fiber-and-cement 
furring block — 20 by 80 in., and 1% 
in. of plaster applied directly to the 
blocks. ‘The heat loss coefficient for 
the wall is 0.107 Btu per sq ft per 
hr. While the cost of the block was 
higher than other materials, it took 
a third less time to lay up, which in 
turn resulted in a considerable sav- 


im. air 


ing in labor costs. 

The windows were glazed with a 
prototype of today’s prefabricated 
double glazing, at a cost of around 
$2.50 per sq ft installed. Double 
strength glass then cost around 35c 
for similar pane sizes, so that the 


sq ft increase in cost was a net $2.15, 
plus 10c for extra labor charges, or 


Incidentally, double 
double- 


around $2.25 
glazing can be 
strength glass today for not far from 
the same installed price that was paid 
for double glazing before the war. 
The result of this complete 
weatherproofing of the hospital was 


made of 


a saving in boiler, piping and radi- 
ator sizes sufficient to offset the ad 
ditional costs of the insulating blocks 
and the double glazing, except for a 
very small amount that was made 
up by the lower fuel consumption 
rates during the first two seasons of 
operation. Thereafter the low fuel 
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consumption created a sizable an 
nual net saving for the hospital. 

It is also worth noting that this 
insulated building proved to be 8 F 
cooler in the summer than a similar 
but uninsulated building on the same 
hospital grounds. 


Value of Insulation 


Another example of the values of 
insulation can be cited by referring 
to the 547 bed hospital in Canada, 
only half of whose buildings were 
insulated, which spent $40,600 for 
power, light and heat in 1947. In 
the same year, a 520 bed hospital in 
New York City, which was uninsu- 
lated, spent $162,000. Of course, 
part of the difference may have been 
due to higher fuel costs in New York, 
but it was very far indeed from being 
even a major part of the difference. 

Tables 1 and 2 further substantiate 
the figures in this example. 


Hospitals Now Insulated 


For many years our firm had the 
only thoroughly insulated hospitals 
in the country to our credit, I believe, 
with most of them in Canada. Re- 
cently it was noted that one of the 
large manufacturers of double glaz- 
ing has supplied over a hundred 
hospitals from 
around 100 to 4600 double glazing 
units per hospital. 


using anywhere 


They are located 
Alaska. to Talla- 


hassee, Fla., though most of them 


from Anchorage, 


are in the central and northern 
United States where winter heating 
is the major problem. 

Whether these hospitals also have 
adequate wall and roof insulation, 
and whether their boiler plants and 
radiator sizes have been suitably se 
lected, is not known. It has been 
our experience that even when a 
hospital is thoroughly — insulated 
throughout, the engineers on the job 
oftentimes fail to take into account 
the reduction in heat loss that re- 
sults and continue to specify and in- 
stall boiler and 
practically as if there were no insu 
lation at all. 

In this connection I would like to 


radiator capacity 


emphasize a very simple rule, based 


on experience with many installa 
tions, which was originally formu 
lated by an old associate, ©. E. 
Daniel, consulting engineer for the 
U.S. Public Health Service. When 
he was working on a precedent-set- 
ting series of articles on hospital 
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planning, he included in the section 
on mechanical standards that ap 


peared in a preliminary mime 


ographed version the following para 
graph: 

“Where the walls are well insulated, 
the size of the radiators and heating boilers 
can be reduced by approximately 25 pet 
cent. If, in addition to the insulation, the 
windows are double glazed with a sealed 
air space between the panes, the size of 
the radiators and heating boilers can be 
reduced 50 percent.” 


When the 


published, however, these significant 


articles finally were 
sentences were omitted, and in their 
place the following appeared. 
“Considerable saving can be made in 
installation and operation costs of the 
heating system by insulating the exterior 
surfaces of the building, providing double 


glazing and weather stripping.” 


The reasons for this change 


a % 


text have never been explained to me 
The fact 
every experience our firm has had 


remains, however, that 
with insulated hospitals proved thai 
Mr. Daniels’ recommendations were 
sound and conservative. 

In summary, although it seems 
that hospital insulation is gaining 
wider acceptance, al least in part 
there is no present proof that the 
resultant reduction in heat loss is 
being suitably reflected in smaller 
mechanical plants. It is my hope 
that the engineering profession in 
general, will consistently: urge the 
use of building insulation and double 
elazing in all major buildings, as a 


matter of national economy, and 
thereby cut fuel consumption in half 

|The author wishes to acknowledge and 
thank Groff Conklin for his help in’ pre 


paring this article.] 


THIS WELDED PIPING ASSEMBLY is part of the roof drain system for 


a new central power plant 


Roof Drain Piping Welded 


By G. W. Hauck 


Manager, Engineering Sales 


Crane Co. 


PIPE WELDING is taken for granted 
today when thinking of high pressure 
piping or even intermediate and low 
pressure piping. However, when 
dealing with piping that is subjected 
to practically no pressure such 
as roof drains the advantages of 
welded construction are not always 
fully appreciated, 

The welded piping assembly shown 
here is a part of the roof drain sys 
tem of a new central power station 
This assembly is a notable example 
of how pipe welding can be applied 
to this type of application. The main 
8 in., and the welded 


o 
o 


downcomer is 


nozzle inlets are in. and 6 in. The 
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overall length of the assembly is 
about 21 ft, and it weighs 890 Ib. 

The photo almost tells its own 
story. However, a casual glance at 
this assembly can be deceptive. The 
angular nozzle welding of three in 
lets is not as simple as the stream 
lined appearance suggests. This type 
of fabrication involves tricky cutting, 
setup, alignments and welding tech 
niques 

Using welded construction to. its 
fullest extent, the designer of this 
piping system has combined multiple 
openings into a compact arrangement 
with far less weight and bulk than 


would have been possible otherwise 





1 THE MINIATURE METAI 


signed and built especially for this installation for locat 
ing buried pipes and conduits at a depth of ¥ in. in 


the plaster 


DETECTOR was de 2 


the groove 


New Technique Speeds 


TO USE THE 
earphones on and passes the probe over the surface of 
the plaster wall along the path where he intends to cut 


DETECTOR the operator puts the 


Oxygen Piping Installation 


Metal detector shows where plaster can be grooved without 


encountering interference, and rotary cutter speeds the job 


of grooving. 


New technique used for installing central oxy- 


gen piping at Michael Reese hospital in Chicago 


By Arthur Abrahamson, Engineer 


Advance Heating and Air Conditioning Corp. 


INSTALLING CENTRAL OXYGEN SYS 
TEMS in existing hospitals is con 
sidered a desirable modernization 
step as many hospitals look to 
ward keeping their facilities up to 
date Not only does the central 
system eliminate the constant moving 
of bulky oxygen cylinders in patient 
rooms, but more important it as- 
sures an adequate supply of oxygen 
to all rooms without the complica 
tions of accounting for storage and 
distribution of the individual eylin 


102 


ders. The system usually consists 
of a manifold storage system with 
individual pipes extending to oxygen 


outlets in the patient rooms, 


Many Problems 


One of the many problems of in 
stalling a central oxygen system in 
an existing hospital faced by the 
piping contractor was that of finding 
a means to conceal the maze of pip- 
ing. If this piping were openly ex- 


posed, particularly in the patient 


rooms, the pipes would cause an 


unsightly appearance. It seemed 


logical therefore, that the pipes 
should be embedded within the walls 
The proble ms resolved into” three 
major ones: (1) cutting a groove in 
plaster walls for the purpose of 
burying the copper tubing, (2) pro 
viding a practical means of collecting 
the plaster dust and debris resulting 
from cutting the groove, and (3) 
locating 


developing a means for 
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Gab. Morrison, —47 


3 A PORTABLE POWER ROTA 
RY CUTTER unit consisting of 
eight carbide tipped cutting bits 
was developed for grooving the 


5 


plaster. The groove was about 5% 


in. wide and deep 


electrical conduit and other piping 
that had been buried in the plaster 


previously. 
Rotary Plaster Cutter 


After much 


powes I 


experimenting, iu 
portable rotary cutter unit 
was developed for this purpose by 
one of the manufacturers of oxygen 
equipment. It uses a cutter wheel 
consisting of eight carbide tipped 
cutting bits which cut into the highly 
abrasive plaster easily. After begin 
ning the installation of over 300 out- 


lets at Michael 


Chicago, other methods were tried, 


Reese hospital in 
including abrasive wheels. routers. 
and the channel by hand method. 
The last of these methods proved in 
acceptable because it was necessary 
to move with speed (hospital rooms 
being at 
installation of outlet and individual 


a premium, the complete 


completed at 


piping had to he 


the rate of about four single unit 
rooms per day). The methods 
other than the rotary cutter proved 
impractical due to the abrasiveness 
of the plaster which burned out the 
router bit in a matter of seconds 

and because the abrasive wheel was 
not able to cut a uniform groove 
The rotary culter. however. was able 
to withstand the abrasive plaster with 
periodic replacement so that the cut 
ting edges could be sharpened The 


cutter wheel was adjustable in the 
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4 A VACUUM CLEANER is connected to the air tight housing of the 


rotary cutter by a flexible rubber 


essential 


5 ASSEMBLING AN OXYGEN 


hose 


Ol 


after successfully grooving the plaster 


saw housing for the purpose of cut 
ting a groove of different widths and 
depths. This installation required a 
groove about 5¢ in. wide and deep 
which was the average depth of the 


plaster. 
Plaster Dust Removed 


The second problem eliminating 


plaster dust from the air when 


evroovitiyv was solved by employ 
ing an industrial type vacuum clean 
er connected to the airtight housing 


of the rotary cutter by means of a 
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Removal of the plaster dust was 


TLET for installation in the wall 


and installing the piping 


flexible corrugated rubber hose, The 
vacuum cleaner thus sucked all but 
a negligible amount of dust into its 
Without the 


tachment. the saw could not have 


receiver vacuum at 
been used because the air became 
saturated with dust which would have 
prevented normal breathing and vi 
sion of the operator The vacuum 
cleaner also prevented a heavy layer 
ol pla r dust from settling in the 
rooms and corridors, thus reducing 
clean up time after the installation 


in each room had heen completed 
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Grooving Obstacles 


The third and last difficulty was 
one which had not been encountered 
previously. Soon after starting, the 
grooving operation ran into a snag. 
Unfortunately, the possibility of elec- 
trical conduit and other piping being 
buried in the plaster had not been 
anticipated. Thus, when the cutter 
ran into these obstacles the carbide 
teeth promptly snapped off, destroy- 
ing the wheel. The cost new 


wheel made their continued replace- 


of a 


ment prohibitive. A hazard was also 


involved that of electrocuting the 
operator by cutting “hot” conduit. 
Also. the cost of repairing the elec 
trical wiring would have been pro 
hibitive. Thus, the contractor faced 
the dilemma of finding a method for 


locating the buried “gremlins”. 


Detector Developed 


A vreat deal of time was consumed 
in seeking advice and trying sug 


vested methods. which ranged from 


“divining rods” to “dip 
Final 
ly the problem was given to Thomas 
W. Phinney, an electronics engineer 
and within two had de- 
signed and built a miniature metal 
chassis 


the use of 
needles” and Geiger counters. 


Ww eeks he 


detector. It consists of a 


containing radio tubes, electrical 


circuits, and batteries, into which 


plugs a set of earphones and a 
detector probe. To use the detector 
the operator puts the earphones on 
and passes the probe over the sur- 
face of the plaster wall along the 
paths where he intends to cut the 
groove. When the probe passes over 
a piece of buried conduit or pipe, 
an intense signal becomes audible in 
the earphones. The operator then 
marks the spot on the wall, so that 
he can later chisel a tunnel under 
the conduit or bypass it completely. 

The detector is designed to detect 
only to a depth of about 34 in. and 
therefore will not pick up piping ot 
buried at greater 


metal obstacles 


lath does not affect 
the successful use of the detector. 
By altering the detector circuit 
slightly, the detector can be made 
to be effective at greater depths. The 
detector employs the principle of 
projecting a magnetic field which 
when interrupted, destroys the 
balance of the circuit which through 
an amplifier then produces the warn- 
ing signal. The pipe fitter on the 
job is capable of operating the de- 
tector after a few minutes of instruc- 


depths. Metal 


tion. 

The entire unit weighs 5 Ib, is 
contained in a chassis 6 in. x 5 in. x 
+ in.. 


hatteries. 


and operates on inexpensive 
The cost of the detector 
equipment is nominal, considering 
the savings accomplished. 

Having solved the third and final 
problem, the installation of this cen 
tral oxygen system was able to pro- 
ceed to a successful conclusion. 

[Illustrations of rotary cutter 
courtesy of Oxygen Equipment & Service 
Co. } 


power 


Applying Pipe Insulation Faster 


PFHREE MEN insulated 92 


a 12 in. pipe 
of insulation in one day 


line with 2!/ 


INSULATING HIGH overhead piping is 
no easy problem. Long pipe extend 
ing 30 to 60 ft in the air usually 
requires wood or steel scaffolding, 
bracket 
This is costly 


special supported staging 


and ladders. to erect, 
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Rotating stage at top of crane boom 


speeds work on overhead lines 


dismantle. To 
this 


piping insulation a unique mobile 


move. re-erect and 


simplify the application of 
crane staging has been developed 
A stage which will rotate 180 deg 
is mounted on top of the crane 
boom. The 4 ft x 20 ft wood floor 
of the stage is equipped with a high 
hackrail and a low material scupper 
for catching tools and material that 
may fall. 
Kiexibility of movement is the 


crane s biggest advantage. Since 


piping is generally erected on a 


piecemeal basis. with sections left 
out of the line for valves and fittings 
that are due on the site later, seg- 
ments of conventional scaffolding 
are often tied up waiting for these 
sections. However, the crane stage 
can be shifted easily for individual 
fitting insulation or tie-in work. 
Although insulation coverage var 
the number of fit- 


and 


ies greatly with 


tings, specifications and size 
length of pipe, three men recently 
insulated 92 ft of a 12 in. line with 
insulation in one day, 


With con 


2! » In. of 


using the crane. stage. 


Heating, 


ventional scaffolding. the same three 


men probably would not have ex 
ceeded 60 ft per day. 


[Photo courtesy Armstrong Cork Co.| 


Heating Contractor for 
Prudential Building 
H. P. Recer & Co. 
contractor for the Prudential 
ance Co. of America building, now 


is the heating 
Insur 


under construction on Chicago's lake 
The of the other 
mechanical given 
in the October 


front. names 


contractors were 


HPAC, 


General Contractors See 
High Volume, Competition 
ABUNDANT WORK but intensifying 
competition and steady pressure for 
higher wages lie ahead for the con- 
struction industry, it was reported 
at the mid-year meeting of the gov- 
erning and advisory boards of the 
Associated General Contractors of 
America 

Materials and construction equip- 
is expected will 


ment and it 


continue to be, available and fairly 


are, 


well stabilized in price 
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Exhibit Shows Doctors How 
Easily People Adjust to A. C. 


GREAT INTEREST in air conditioning 
was shown by the 17,500 doctors and 
their 21,000 guests at this year’s an 
nual meeting of the American Medi 
cal Association held in New York. 
The exhibit showing the ability of a 
person to respond to sudden changes 
in temperature and humidity was a 
big attraction. (This exhibit was 
also popular at the last International 
Heating, Ventilating and Air Condi 
tioning Exposition held in Chicago 
in January. as was reported in HPA€ 
for March 1953.) 

The exhibit included two small air 
conditioned rooms, each with two 
transparent walls and a door. The 
conditions in one (76 F and 50 per 
cent relative humidity) simulated 
those of an air conditioned space, 
and those in the other (100 F and 
60 percent relative humidity) simu- 
lated those of a hot and humid street 
during the summer. 


An attractive model dressed in 


typical summer apparel and fitted 


with special temperature measuring 
thermocouples after sitting in the 
comfort air conditioned environment 


for 10 minutes, passed rapidly into 
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the hot-humid street environment 
After remaining in the hot-humid en 
vironment for 10 minutes, she re 
turned to the comfort air conditioned 


environment. 


Temperature Changes Shown 


Special instruments showed on 
charts the rapidity and magnitude of 
the changes in the body and skin tem 
peratures as she passed from one en 
vironment to the other. Upon enter 
ing the hot room, it was shown how 
the skin temperature increased before 
sweating appeared, the time that was 
taken before sweating started, how 
constant the deep body or rectal tem 
perature remained, and the resulting 
increase in blood flow to the skin 
When the girl returned to the com 
fortable air conditioned room, active 
sweating stopped immediately and the 
skin temperature dropped in a few 
minutes being more marked on 
the feet and hands. 
ing was noted until the perspiration 


A sense of cool 


trapped in the clothing had evapo 
rated 

These adjustments were shown to 
he prompt, easy, and safe. This is 
not only true for healthy people. but 
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also for most sick people who do not 
have a fever 

The exhibit included charts illus 
trating the nervous and vascular 
mechanisms of controlling heat loss 

with certain cases of circulatory 
failure with fever and fainting due to 
extreme heat. An informative bulk 
tin containing most of the charts dis 
played and entitled Regulation of 
Body ‘Temperature in Comfortable 
and Hot 


available to those attending. 


Environments was made 


The complete air conditioning sys 
tems for maintaining the preselected 
temperatures and humidities in the 
two spaces attracted a number of the 
medical doctors, and engineers from 
the University of Illinois. under 
whose direction it was built and op 
erated, explained their operation, On 
hand to explain the exhibit were Dr 
Robert W Keeton, Dr. Ford K Hick, 
Dr. Lionel Bernstein, and Tohru 
all of the University of Ili 
nois ¢ ollege of Medi ine in ¢ hicago, 


and Prof. M. K. Fahnestock of the 


College of Engineering at Urbana 


Inouve 


This exhibit was made possible by 
the support of the American Society 
of Heating and Ventilating Engineers, 
the U. S. Public Health Service, and 
the air conditioning industry 

Members of the ASHVE committee 
for revision of the code of minimum 
requirements for comfort air con 
ditioning attended the exhibit, along 
with staff members of the ASHVE 
headquarters office in New York 
Technical societies represented on 
this committee are the ASHVE, the 
American Society of Mechanical En 
Air Conditioning and 
Refrigeration Institute, and the 
American Society of Refrigerating 


gineers, the 


Engineers Physicians from the 
AMA, U. S. Public Health Service. 
industry and educational institutions 
Walter 
L.. Fleisher, Sr., past-president of the 
ASHVE. is chairman 


The exhibit is now being modified 


are also on the committee 


to provide a permanent research fa 
cility at the University of Illinois 
One cf the first studies to be made 
with this new equipment is on the 
comparison of complete cotton outfits 
of clothing with complete nylon out 
fits from the standpoint of comfort 
The studies will be conducted over a 
range of temperature and humidity 
conditions by the Home Economics 
Department and the Physical Fn 


vironment Unit 





Code for Pressure Piping 





“Task Force” Reports 


on Piping Flexibility 








The reason for publishing this proposed text of the flex- 
ibility section of the Code for Pressure Piping is to acquaint the 
industry as a whole with the results of the work of the Task 
Force on Flexibility of ASA Committee B31.1 and to enlist the 
cooperation of the industry in formulating suitable clauses for 
inclusion in the Code for Pressure Piping. Comments by one 
of the leading piping manufacturers and engineers are printed 
in italics to distinguish them from the text agreed upon by the 
Task Force as a whole. 

Specifically, it is desired that studies be carried out to 
establish to what extent the proposed rules conform to service 
experience in different piping fields, and whether the proposed 
stress range should be either liberalizd or made narrower. At 
the same time, it would be very helpful if readers would ae- 
quaint the committee with any test data which would serve to 
modify the flexibility and stress intensification factors which 
have been published here. Furthermore, any suggestions as 
to the wording of the text tending toward clearer definition of 
the type of systems which have to be analyzed and the responsi- 
bility of the different parties concerned in the design, fabrica- 
tion and operation of piping systems will be appreciated in view 
of the fact that the Code has been made law in certain jurisdic- 
tions and may be expected to attain legal status in others. 

The report of the Task Force has been accepted for pub- 
lication and authorization has been given during this period of 
review to use either the proposed rules and alternative rules 
contained therein or the rules already published in the ASA 
B31.1 — 1951 Code. 

Comments concerning the proposed new section on flexi- 
bility intended for consideration by the committee should be 
directed to L. W. Benoit, Secretary. ASA Sectional Committee 
B31, 420 Lexington Ave., New York 17. 

This material is reprinted with the permission of the 
American Society of Mechanical Engineers, 29 W. 39th St., New 


York 18. 








CHapTer 3, Expansion and Flexibil- 
ity, of Section 6 of the Code for 
Pressure Piping has been critically 
examined by a Task Force appointed 
by ASA Committee B31.1. The group 
engaged in this work has been guided 
by the results of research and prac- 
tical experience gained since the con- 
ception of the present Code. The in 
tention of this Committee has been 
to wrile regulations providing ade 
quate safety without requiring ex 
travagant use of materials, and at the 
same time to impose a minimum of 
restraint on procedure or method and 
avoid too stringent requirements re 
garding mathematical analysis. 

The draft developed by the Task 
Force is presented here. A _ prelimi- 
nary draft has been distributed to ap- 
proximately 150 members of the in- 
dustry and elicited considerable com- 
ment of a constructive nature. In 
presenting this preamble, the Com- 
mittee intends to explain the reasons 
behind the proposed modifications to 
the current Code and invite more 
comments from the industry at large 
so as to conclude this work on the 
basis of the concerted opinion of ail 


cone erned 


PART I INTRODUCTION AND 
DISCUSSION 

One of the most significant changes 
is the introduction of the concept of 
stress range. The term has not been 
used in the current Code although the 
structure of the current formula for 
allowable stress implies a range of 
stress rather than a specific value. 
The designation “allowable combined 
stress” has obscured the intention 
and failed to imply that a_ piping 
system should be evaluated alone 
lines different from those followed in 
the analyses of structures or ma 
chinery. The latter are designed to 
meet a limiting stress or distortion 
within the elastic limit of the ma 
terial. A piping system can trespass 
heyond the elastic range with stress 
reversals from cold to hot condition 
provided the number of such revet 
sals remains below certain limits so 
as to exclude the effect of fatigue. 
In contrast to structures, piping sys 
tems can absorb relatively large dis 
placements without ill effect, chang 
ing from one shape to another with 
out returning exactly to a previous 
configuration. A stress which cannot 
be sustained in the hot condition 
will drop to the level which the ma 


terial can sustain. The drop in stress 
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will reappear as cold stress with op 
posite sign, the 
tem without the application of extra 
work. ‘The the 
first heating eveles tends to establish 
a condition of permanency. The cold 
stress has lowered the upper limit of 


thus springing S\s 


relaxation in 


neowls 


the hot stress, causing little or no fur 
ther 
The system eventually attains a state 


relaxation in succeeding cycles. 


of equilibrium 


Because of this — self-springing 
which occurs whenever the system is 
the 
he sustained either 


the hot condition, any assignment of 


stressed above level which can 


in the cold or in 


credit: allowances for cold) springing 
such as is provided in the current 
Code loses its significance insofar as 
On the other 


stresses are concerned, 


hand. in the case of reactions, cold 


springing remains significant since 
damage can be done to equipment in 
the initial cycle before the system has 
had time to adjust itself as a result of 
creep or yielding. 

In line with the preceding, it is 
proposed that calculation of the ea 
pansion stress be based on the mod 
ulus of elasticity at 
ture for the following reasons: 

1) In the temperatures in the 
creep range, the the cold condi 
tion may be of greater magnitude than that 
result of cold 


room tempera 


cast of 


stress in 


in the hot condition, as the 
or self-spring 

2) In the 
low temperatures, 
the hot 


very small 


lines operate at 


where 
the difference 


modulus and the cold 


Cast 
between 
modulus is 
| However, when computing the reac 
tions, the hot and cold moduli of elasticity 
are to be paragraph 
621(d).] 

It is evident that the true magni 
tude of the stresses in either the hot 
or the cold condition cannot be de 
termined by calculation because the 
amount of relaxation is unknown and 
reliably. Stress 


used, as shown in 


cannot be judged 
intensities at any stage are therefore 
of academic interest only. The only 
statement that can be made with cet 
tainty is that a piping system is safe 
when the sum of the cold and the hot 
stress 


range for 


the expected number of stress re 


stresses does not exceed a 


which is considered safe 
versals. 

The following allowable expansion 
stress range has been proposed on 
the basis of test data and the results 
of experience in practice: 


Sa f (1.25 Se + 0.5 Sn) [1] 


Allowable expansion stress range, 


psi 


Allowable 


stress (S-value) in 
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cold condition, psi 
Allowable stress (S-.value) in hot 
condition, psi 
(For power piping operating below 650 f 
S e 5 


For definitely cyclic conditions 
equation |1| is corrected by a stress 
reduction factor f{, which is 
duced to take care of the effects of 


1} covers the ex 


j 


intro- 
fatigue. Formula | 
pansion stresses only, a separate al 
of oy Sn 
aside for stresses due to weight and 


lowance having been set 


longitudinal pressure. A compari 
son of the present Code formula with 
the will be found in 
the Appendix. 


The proposed version of the Code 


new formula 


is believed to represent an improve 
ment over the current Code in that it 
provides in paragraph 621(d) a ra 
lo the 


reactions at anchorage 


tional approach estimating 
controlling 
or equipment connections 

The text as proposed represents the 
best thinking of the 
the subject. It is admittedly not per 
fect and it has been the subject of 
Contro 


Committee on 


considerable — discussion. 


versies have centered — primarily 
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around the three following subjects: 


circumstances should 


y The 


has carefully considered the various 


a) Under what 


computations be Com 


compulsory 
mittee 
comments which have been received and is 
the that it would be 
to dehne when and under what 


strongly of opinion 
inadvisable 
conditions a stress analysis should be made 


| he 


so widely 


numerous and 


the 


involved are so 
diflerent that 


designer 


cases 
only experi 


enced, competent can cope with 


them Also, the assignment of responsibil 
the making of the necessary com 
that the 
followed is not subject to 


the think 


of, since there are so many different angles 


ity for 


putations and seeing design re 


quirements are 
Committee can 


any formulation 


involve d su h as contrac tual responsibil 


ity, design responsibility, inspection re 
ponsibility, et« 

b) The adequacy of the stress range as 
formulated has been questioned, there hay 
both that it 


low and that it was too high 


ing been comments was too 


Since there 
have been comments both on the plus and 
the 
formula for the 


minus side, Committee is of the opin 


ion that the present should 


remain as proposed 


©) Paragraph H20(c¢) of the current 
Code stipulates that calculations shall take 
into account stress concentrations or in 
tensification factors and permits credit for 
the flexibility fac 
tors been determined from test data 


but In the 


extra where flexibility 


have 
inter 


gives no specific values 





est of uniform application of this rule it 
appears desirable to provide such data 
Chart I gives stress intensification factors 
for the more common piping components 
as based on the best available information 

The above outlines the thinking of 
the majority of the Task Force, but 
it is recognized that there are other 
valid approaches to the subject. 
Vherefore, alternate wording sug 
gested by the M. W. Kellogg Co. for 
paragraphs 620 (a) through (i), 
621 (ce) and 622 (b) is presented 
in the proposed text of Chapter 3. 
Designers are encouraged to use both 
approaches and report to the Code 
Committee their experience and rec- 
ommendation as to which is the 
better. In order to understand the 
issues involved, the following com 
ments relative to the alternate para 
graphs are given: 


Comments on Alternate Paragraph 


620 (a) 

The issue between the two drafts 
of this paragraph hinges around the 
ability to state in the Code some prac 
tical combinations of service condi- 
tions to define the point beyond 
which 
and below which they are not man- 
datory. The draft in the text fol 
lows the very general wording that 
has existed in the Code for many 
The alternate wording pre- 


calculations are mandatory 


years. 
sents the recommendations of a very 
large and responsible engineering 
firm, which has had a great deal of 
experience in both power plant and 
petroleum refinery piping. The rep- 
resentatives of this firm contend that 
such an indefinite rule largely makes 
Code requirements for piping flexi 
bility meaningless, with calculations 
being made only by the conservative 
user, and avoided by others due to 
the expense involved. In apprecia 
tion that piping calculations involve 
significant engineering cost and are 
not essential for a large amount of 
average piping, the alternate provi- 
sions attempt to establish a reasonable 
base line beyond which piping flexi- 
bility calculations are to be manda- 
tory. This base line consists of two 
approaches, the first of which is cov- 
ered in alternate paragraph 620 (a) 
and the second in alternate para 


graph 620 (ce). 


Comments on Alternate Paragraph 
620 (c) 

The second provision determining 
when flexibility calculations are to be 


mandatory is presented in this para 


108 


Fiexieiury Facrors"k" ano Sraess Inrensiricarion Factors “i” 


Tasce of Factors 





Description 


Butt Welded 
Joint, 
Aeducer, or 
Welding Neck 

Flange 





Double -Welded 
Slip-On or 
Socket Welding 
Flange 


? 


7 
‘ 


Description 


iz ‘an. ‘b/ /, ty 
Factor *" 
Stress 
Iptensification 
Factor 


Sketch 





is 





Welding Elbow, 
or Pipe Bend * 


l§ 


I> 
+12 
yis 
mS 





Mitre Bend *t 
with close 
spacing: 

s<r(/+tan a) 


S 


cota ts 
ir 


ya 





Fillet Welded 
Jo/tt 
or 
Single-Welded 
Socket Welding 
Flange 


Lap Joint 
Flange 
(with ASA 816.9 
lap joint stub) 





Screwed Pipe 
Joint 
or 
Screwed Flange 


-—_——_- 4 


Corrugated Pipe 

(straight or 
curved) or 

Creased Bend 











Mitre Bend, 
with wide 
Spacing: § 

s=r(/+tan a) 


Ss 


Iteota t 


2 r 


7 





Welding Tee 
per ASA 8/6.9 





Reinforced 

Yabricated Tee 

(with pad 
or saddle) 


Pad Saddle 


4 





Unreinforced 
Fabricated Tee 




















=——- ! 
’ 


: Tr 








CHART I 


FLEXIBILITY FACTORS & and 


stress intensification factors / 


*The flexibility factors & and stress intensification factors ¢ in the table apply 
to fittings of the same nominal weight or schedule as the pipe used in the 
system, and shall in no case be taken less than unity. They apply over the 
effective are length (shown by heavy dash-dot lines in the sketches) for curved 


and mitre elbows, and to the intersection point for tees 


tThe values of A and i can be read directly from chart, entering with the 


characteristic h computed from the formulas given, where 


bend radius of welding elbow or pipe 
mitre spacing at center line 
pad or saddle thickness 


bend 
r = mean radius of matching pipe 
t = wall thickness of matching pipe 
a one-half angle between adjacent mitre axes 


tWhere flanges are attached to one or both ends, the values of A and i in the 
table shall be corrected by the factors given below, which can be read directly 


from chart, entering with the computed h: 


One end flanged: h'/ 


S$Also includes single-mitre joint. 


graph. Obviously, any rule as simple 
as that proposed cannot be expected 
to duplicate the result of the more 
extensive calculations, and depend. 
ing on the proportions of the piping 
involved, will introduce a range of 
deviations from the more accurately 
determined values. Accordingly, the 


objective has been to establish a 


Heating, Piping & Air Conditioning. 


Both ends flanged 


value which does not altempt to 
rigorously detect all piping systems 
where stresses may exceed the allow- 
able, since to do so would involve a 
prohibitive number of unnecessary 
calculations. Instead, a middle posi- 
tion is taken so that under this para 
graph calculations will be required, 
for the most part, only where over- 
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stress is probably present, 


Comments {lternate Paragraph 
620 (f/) and (g) 

The draft, as written, brings into 
the calculations, for the first time, a 
set of stress intensification factors for 
numerous piping components which 
have not been in the Code heretofore. 
The use of these stress intensification 
factors is warranted, but there is a 
substantial element which feels that 
the use of these factors as they ap- 
pear in the tables, will result in un- 
necessarily conservative design. The 
stress intensification factors them- 
selves were derived from cyclic tests 
and the alternative paragraph there- 
fore limits the mandatory application 
of these stress intensification factors 
than 2000 


on 


lo systems where more 


cycles are expected. 


Comments Alternate Paragraph 
621 (c) 
The Committee draft establishes 


the stress range in Paragraph 621 (c) 


on 


with a limitation 


on the stress due to pressure and 


in a combination 
weight. The alternative paragraph 
eliminates the limitations of stress 
due to weight and pressure of 3 Sy) 
and arrives at essentially the same re 
sults by changing the formula for al 
lowable S, lo: 

Sa f (1.25 S. + 0.25 Sy) 
It is obvious that the two approaches 
give exactly the same results and the 
choice is essentially one of the meth 
od of procedure. 

In the alternate wording of 621 
the iimitation contained in the 
first sentence is inserted for the pur 
pose of making these rules applicable 


‘er. 


lo cross country nl, gas and air pip 
ing, which in turn, would make pos 
sihle the deletion of the limiting note 
which precedes Paragraph 617. 


PART II TEXT OF PROPOSED 
RULES FOR CHAPTER 3 EX 
PANSION AND FLEXIBILITY 

{NOTE 


applicable to gas, au 
mission (underground) piping 


The provisions 


of this chapter are not 
and oil cross « 


untry trart 
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O17 Preambl (a) Piping sys 
diversity of 
dil 
ferent types and patterns, of which 
the 


ones need generally be considered in 


tems are subject lo a 


loadings creating stresses of 


only following more significant 


piping stress analysis: 
1) Pressure, internal or external 
2) Weight of pipe, fittings 
contained fluid, and insulation 
$) Thermal expansion of the line 


and valves 


rhe first two loadings produce sus 
evaluated 
The 
stresses due to thermal expansion, on 
the other hand, if of sufficient initial 
magnitude, will be relaxed as a re 
sult of the 
yielding or in the form of creep. The 
has taken 


place will appear as a stress of re 


tained stresses which are 


by conventional methods 


local flow in form of 


stress reduction which 
versed sign in the cold condition 
This phenomenon is designated as 
self-springing of the line and is sim 
The 


amount of such self-springing will 


ilar in effect to cold springing 


depend on the magnitude of the ini 
tial hot stress and the temperature. 
the hot 
with time, 


stress 
tends to the 
sum of the hot and cold stresses dur 
ing any one cycle will remain sub 


Accordingly, while 


diminish 


stantially This sum is re- 
ferred to as The 
fact that the stress range is the de 


constant, 
the stress range. 
termining factor leads to the selec 
tion of an allowable combined stress 
(range) in terms of the sum of the 
hot and cold S-values 

(b) The 
cious cold springing in assisting the 
favorable 


eneficial effect of judi 


system to attain its most 
condition sooner is recognized, In 
asmuch as the life of a system under 
cyclic condition depends primarily 
on the stress range rather than the 
stress level at any one time, no credit 
for cold spring is warranted with re- 
gard to stresses. In calculating end 
thrusts and moments acting on equip 
ment containing moving or removy 
able parts with close clearances, the 
one time 


actual reactions at any 


rather than their range are signif 
icant and credit accordingly is al 
lowed for cold spring in the calcula 
tions of thrusts and moments. 

618 Materials. (a) This chapter 
applies to all classes of materials per 
mitted by the Code 

(b) The thermal expansion range 
e shall be from Table 


* as the difference between the 


determined 


unit expansion shown for the maxi 


mum normal operating metal tem 
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perature and that for the minimum 
normal operating metal temperature 
(for hot lines, this may usually be 
taken as the erection temperature). 
kor materials not included in this 
table, reference shall be made to au 
thoritative source data, such as pub 
lications of the National 
Standards. 

(ce) The cold and hot moduli of 
elasticity, &. and &y, respectively 
shall be taken from Table 


values shown for the minimum and 


Sureau of 


* as the 


maximum normal operating metal 
temperatures, respectively, For ma- 
terials not included in this table, ref- 
erence shall be made to authoritative 
source data, such as publications of 
the National Bureau of Standards, 

(d) Poisson's ratio may be taken 
as 0.3 for all ferrous materials at all 
temperatures. (Elsewhere in the 
Code there will be found tables of 
values of Poisson’s ratio for various 
materials, which tables are given for 
general information. ) 

(e) The S values, S. and S,, at 
the minimum and maximum operat- 
ing metal temperatures, respectively, 
to be used for determining the allow- 
able expansion stress range S, shall 
be taken for the type of piping sys- 
tem involved from the applicable 
tables in the respective sections of 
the Code, In the cCuse of welded pipe, 
the longitudinal joint efficiency may 
be disregarded. 

619 General. (a) Piping systems 
shall be designed to have suffi 
cient flexibility to prevent thermal ex 
pansion from causing (1) failure 
from over-stress of the piping ma 
terial or anchors, (2) leakage at 
joints or (3) detrimental distortion 
of connected equipment resulting 
from excessive thrusts and moments. 

(b) Flexibility shall be provided 
by changes of direction in the piping 
through the use of bends, loops and 
offsets; or provision shall be made 
to absorb thermal strains by expan 
sion joints of the slip joint or bellows 
types."* If desirable, flexibility may 
he provided by creasing or corrugat- 
ing portions or all of the pipe. 

(c) In order to modify the effect 
of expansion and contraction, runs of 
pipe may be cold sprung. Cold spring 
may be taken into account in the cal 
culation of the reactions as shown in 


*Tables of these properties will be provided 


upon adoption of these rules. In the meantime 
' 


data published in piping handbooks or catalogs 


may be used 
**In this case anchors or ties of sufficient 


strength and rigidity shall be installed to pro 
vide for end forces due to fluid pressure and 
other causes 
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paragraph 621 (dj) provided an 
effective method of obtaining the de- 
signed cold spring is specified and 
used, 

620 Basic 
quirements 
or model tests shall be required only 


{ssumptions and Re 
(a) Formal calculations 


where reasonable doubt exists as to 
the adequate flexibility of a system. 
Rach problem shall be analyzed by a 


method condi 


appropriate to the 
lions. 

(bh) Standard assumptions and re- 
quirements are given in paragraphs 
(d) to (g). Where simplifying as- 
sumptions are used in calculations o1 
model tests, the likelihood of attend- 
ant under-estimates of forces, mo- 
ments and stresses shall be taken into 
account. 

(c) In calculating the flexibility of 
anchor 


a piping between 


points, the system shall be treated as 


system 


a whole. The significance of all parts 
of the line and of all restraints, such 
as solid hangers or guides, shall be 
considered, 

(d) Calculations shall take into 
account stress intensification factors 
found to exist in components other 
than plain straight pipe. Credit may 
he taken for the extra flexibility of 
such components. In the absence of 
more directly applicable data, the 
flexibility factors and stress intensifi- 
cation factors shown on Chart | 
may be used. 

(e) Dimensional properties of pipe 
and fittings, as used in flexibility cal- 
culations, shall be based on nominal 
dimensions. 

(f) The total 
from the minimum to the maximum 
normal operating temperature shall 
be used in all calculations, whether 
piping is cold sprung or not. Not 


expansion range 


only the expansion of the line itself 
but also linear and angular move- 
ments of the equipment to which it is 
attached shall be considered. 

(g) Flexibility calculations shall 
be based on the modulus of elasticity 
E.. at room temperature. 

{lternate Paragraph 620, as proposed 
by the M. W. Kellogg Co. 

620 Basic Assumptions and Re- 
quirements, (a) Formal analysis or 
model tests shall be required for pipe 
lines which simultaneously satisfy 
the following conditions: 


Maximum normal operating metal tem 
perature over 800 F. 

Nominal pipe diameter over 6 in. 

Rated service pressure over 15 psi. 


The method of investigation shall be 


appropriately selected to conform 
with the condition of the problem 
under examination. 

(h) The requirements for analysis 
shall be considered satisfied for du 
plicate units of successfully operating 
installations or jor replacements of 
piping systems with a record of sat- 
isfactory service. 

(c) It is recognized that for oper- 
ating conditions not satisfying con- 
currently the provisions of paragraph 
(a), an analysis for each piping sys 
tem is economically impractical. An 
analysis is, therefore, mandatory 
only if the following approximate 


criterion is not satisfied : 


[DY \/LU?(R—-1.05)*/7] = 0.03 
(The constants 1.05 and 0.03, as well as the 
exponent of 3/2 represent niy approximate 
values, whith will be subject to further investi 
gation and correction as needed.) 

D Nominal pipe size, in. 

Y Resultant of restrained thermal 
expansion and net linear ter 
minal displacements, in. 

Anchor (length = of 
straight line joining anchors), ft 
Ratio of developed pipe length 
to anchor distance, dimension 


distance 


less. 


(d) Standard assumptions and re- 
quirements are given in paragraphs 
(f) to (i). 

(e) In calculating the flexibility 
of a piping system between anchor 
points, the system shall be treated as 
a whole. The significance of all parts 
of the line and of all restraints, such 
as solid hangers or guides, shall be 
considered. 

({) For calculations made in con- 
formity with paragraph (a), stress 

= intensificaiion and 

I \\S flexibility 
|| may be omitted if 


Jactors 


the piping system 


is not subject to 
2000 


stress cycles dur 


more than 


ing its expected 

life. For lines sub- 

ject to more than 
2000 stress cycles, calculations shall 
take into account stress intensification 
factors found to exist in components 
other than plain straight pipe. Credit 
may be taken for the extra flexibility 
of such components. In the absence 
of more directly applicable data, the 
flexibility factors and stress intensi- 
fication factors shown on Chart | 
may be used. 

(g) For thermal expansion analy- 
sis, dimensional properties of pipe 
and fittings shall be based on nom- 
inal dimensions. 
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(h) The total range 
from the minimum to the maximum 
normal operating temperature shall 
be used in all calculations, whether 
piping is cold sprung or not. Not 
only the expansion of the line itself 
but also linear and angular move- 
ments of the equipment to which it is 
attached shall be considered. 

(i) Flexibility calculations shall be 
based on the modulus of elasticity 
E.. at room temperature. 

621 Stresses and Reactions. (a) 
Using the above assumptions, the 


expansion 


stresses and reactions due to expan- 
sion shall be investigated at all sig- 
nificant points. 

(b) The expansion stresses shall 
be combined in accordance with the 
following formula: 


Sr (S,? + 45S,%)'7 
Sp i M/Z Resultant bending 
stress, psi 
Ss, M./2Z Torsional stress, psi 
Vi, Resultant bending moment, Ib-in 
V Torsional moment, |b-in 
Z Section modulus of pipe, in.” 
i Stress Intensification Factor 


(c) The maximum computed ex 
pansion stress Sy shall not exceed the 
allowable stress S, where: 


S f (1.25 S. + 0.5 Sy) 


A 

Dbyect to the limitations of paragraph (pb) 

f Stress range reduction factor for 
cyclic conditions to be applied 
In the absence of more applic 
able data the values of f shall 
be taken from table below: 

Ss Allowable stress (S-value) in the 

cold condition. 

Allowable stress (S-value) in the 

hot condition. 

S. and S» are to be taken from the tables 

in the applicable sections of the Code 


Total number of full 
temperature cycle Stress reduct 
wer expected life factor f 
7.000 and less 1.0 
14,000 0.9 
> 000 oR 
45,000 0.7 
100.000 0 
50. 001 and over 0.5 


(d) The reactions (forces and 
moments) R,, and R. in the hot and 
cold conditions, respectively, shall be 
obtained as follows from the 
tions R derived from the flexibility 
calculations: 
Ry {1 (2/3C)] 
R CR or 
R. = [1 (Sn/Su) (E-/En)] * R 


whichever is greater, and with the further 


reac- 


(E,/E.) X R 


condition that 
(Sn/Sx) (E./E,) is less than one 
C = Cold spring factor varying from 
zero for no cold spring to one 
for 100 percent cold spring 


Ss; Maximum computed expansion 
stress 
I Modulus of elasticity in the cold 


condition 
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ky Modulus of elasticity in the hot 
condition 

R Range of reactions corresponding 
to the full expansion range based 
on E,. 


R. and Ry represent the maxi 
mum reactions estimated to o« 
cur in the cold and hot condi 
tions, respectively. 


(e) The reactions so computed 
shall not exceed limits which the at 
tached equipment can safely sustain. 


Alternate Paragraph 621 (c), as pro- 
posed by the M. W. Kellogg Co. 
(ce) The maximum combined pres- 
sure and expansion stress shall not 
exceed 0.75 times the rated ultimate 
tensile strength of the annealed ma- 
terial at room temperature. The maxi- 
mum computed expansion stress Sp 
shall not exceed the following allow- 
able value : 
Sa f(1.25 S. + 0.25 Sy) 
f Stress reduction factor to be ap 
plied for cyclic service. In the 
absence of more applicable data 


the values of / shall be taken 
from the table below 

Ss Allowable stress (S-value) in the 
cold condition, 

Sh Allowable stress (S-value) in the 


hot condition, 
S. and Sy are to be taken from 
the tables in the applicable se« 
tions of the Code. 
If the sum of longitudinal pressure and 
the differ 


ence between S, and the sum of these 


weight stresses is less than Sy, 


stresses may be added to S, 
Total number of full 
temperature cycles 


over expected life 
7,000 and less 1.0 
14.000 QO « 
000 OR 
445,000 0.7 
100 00K 
»S0 000 and over ( 


622 Supports. (a) Pipe supports 
and restraints not expressly consid 
ered in flexibility calculations shall 
be designed to minimize interference 
with the thermal expansion of the 
line. 

(b) The design and spacing of 
supports shall be checked to assure 
that the sum of the longitudinal stress 
due to weight and pressure does not 
exceed S,. Where this sum exceeds 
34 S, but does not exceed S,. the 
amount in excess of 3, S, shall be 
subtracted from S, 
fliernate Paragraph 622 (b) as pro 
posed by the M.W. Kellogg Co. 

(b) The design and spacing of 
supports shall be checked to assure 
that the sum of the longitudinal stress 
due to weight and pressure does not 
exceed S,. The analysis for pressure 
stresses shall be based on the eroded 


dimensions of the pipe 


, 


COM 
ALLOWABLE EX 
CUR 
AND PROPOSED CODE. 


PART III APPENDIX 
PARISON OF 
PANSION STRESSES IN 
RENT 
(a) Ek vpansion Stress 
The allowable range of expansion 
stresses under the proposed rules is 
viven as follows: 
Sa 1.25 Se + O.5 Sn : 11) 
S, is the allowable expansion stress 
to be compared with the maximum 
calculated expansion stress, based on 
the room modulus of 
elasticity E,.  S, 
cold condition, 


temperature 
is the S-value in the 
is the S-value at 
operating temperature, 

Formula [1] covers the expansion 
stresses only, an allowance of 34 S, 
having been set aside for stresses due 
to weight and longitudinal pressure 


further allowance for 


rhere is no 
cold springing. 
The current Code formula, which 
covers both expansion and longitu 
dinal pressure stresses, can be re 
written to parallel the above expres 
subtracting the longitudinal 
pressure stress S,. as follows: 
S 8/4 (S. + S) S, [2] 


sion by 


A 


In distinetion from. the proposed 
rules, the current ( ode allows one 
third credit for cold springing, which 
in effect raises the permissible ex 
pansion stress 50 percent. The weight 
stress is not specifically included, 

With credit for cold 


spring and the notations below, the 


one-third 


current Code formula is interpreted 
as follows: 
7/3 Sa & 8/4 (% +h) — & 
Sen is the calculated expansion 
stress based on the modulus of 
elasticity Fy at operating tem 


perature 


Substituting Sp 14 Sy, which is 
the maximum the longitudinal pres 
sure stress can attain since it equals 
one-half the 


limited to S 


hoop stress which is 


2/3 Sm SS 3/4S. + 1/4 S [3a] 
and, with Sp 0. which is the mini 
mum: 

2/3 Sw 3/4 S. + 3/4 Sy ..[4al 

To transform the expansion stres» 
Sp, based on the hot modulus £,, to 
the stress Sy based on the cold modu 


lus -... we must substitute S, (E 

Ey) Sep. which gives: 

S, (E./Ex) (9/8 S. 4+ 3/8 Sa) for 
S, 1/2 S, [3b] 

and 

Ss; (E/E) (9/8 S 9/8 Sy) for 
Ss 0 [4b] 


most is 1.5 for 


E/E, at 








Ta 


%e Cold Spring 











whichever /s 


100% Cola Spring 





r 


This represents ar 
appraisal of the effect 
of se/f-springing due ro 
creep or yield, 


greater and with the further condition that 


/s less thar one. 


FORMULAS PERMIT estimating the reactions in the cold condition due 
to self-springing as expressed by the formula for R 


usual hot piping and unity for cold 
piping, we obtain as a limit for hot 
piping: 
By current formula (S, 1/2 Sn): 

Se 1.69 S. + 0.56 S, ....[3c] 
By current formula (S, 0) 

Sn 1.69 S. + 1.69 Sp .» [4c] 
By proposed formula (any S,) 

Su ] 25 Se { 0.50 Sp e- ee fl] 
and as a limit for cold piping, i.e.. 
piping operating below 650 F 
(with S), S.): 
By current formula (S, 1/2 Sn): 

Su 15 S. ‘5 were: | 
By current formula (S, 0) 

Su 2.25 S, ee . . [ 4d] 


By proposed formula (any S,): 
Si 1.75 S, aia [lal 
It is evident from the above that 


the proposed rules in general give 
more conservative results for piping 
which has been cold sprung 50 to 
67 percent by comparison with the 
current rules, which allow cold 
spring credit, 

On the other hand, for conditions 
where the system is installed stress 
free or, as the other extreme. with 
100 percent cold spring, except when 
S) 0. the proposed rules will be 
found to be considerably more liberal 
than those currently in use. 

(b) Combining the expansion 
stresses 

The formula of paragraph 621 
(b) represents twice the shearing 


stress resulting from the tri-axial 
stresses which act on an element of 
the pipe wall. This stress is com 


pared with the permissible tensile 
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stress in accordance with Coulombs 


“maximum shear theory”, which 


states that: “Failure will not occur 
when double the shearing stress is 
less than the allowable = stress in 
straight tension.” 

Let S 


the bending stress, S, 


denote the shear stress, S 
the longitudi- 
nal pressure stress, and S,. the cir 
cumferential pressure stress: 
Ss; Sp + Sp: the total longitudinal stress 
With the above notation, twice the 
shear stress equals 
[4.5.2 + (Si — Spe)1% 02... Lal 
Substituting for S, 2 S,, and 
for S S, + Sy. Equation [a] 
hee omes: 
9 §.,)?]3 


2 Sin 
. [bl 
The pressure stresses are now re 
moved from this formula because the 
formula for the stress range excludes 
the pressure stresses. Thus, we ob- 
tain: 
[4 S22 + Sr*)% 
(c) Reactions 


1.25 S. + Sp» Sa 

In contrast to the procedure pro- 
posed for determining the stresses, 
the method for recording the magni- 
tude ofthe reactions is based on the 
initial condition with no considera- 
tion for subsequent relaxation. The 
formulas of paragraph 621(d) also 
take into account the effect of cold 
springing. 

Thus, the manufacturer of equip 
ment is protected against excessive 
actions during the initial stages of 
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operation and the user is granted 
adequate benefit for cold springing 
the systems. 

The formulas for the reactions also 
permit estimating the reactions in 
the cold condition due to self-spring- 
ing, as expressed by the formula for 
R. in the accompanying diagram. 

Attention is called also to the in- 
tensity of R, for 100 percent cold 
springing. 

Reclaim Asbestos for 

Piping Insulation 

SIMPLE PROCEDURES for reclaiming 
asbestos from discarded pipe insula- 
tion have been developed by E. W. 
Zimmerman of the National Bureau 
of Standards. Extraneous material 
is removed from the asbestos cloth 
by chemical treatment, and the 
cleaned cloth is fiber 
form in a paper-pulp beater. The 
recovered unchanged 
chemically, with little or no shorten- 
It appears well 





reduced to 
asbestos is 


ing of the fibers. 
suited to further use as electrical 
and heat insulation, for making as- 
bestos paper, and as a filler in 
molded plastic compounds, according 
to the NBS. 

As large quantities of molded as- 
bestos and asbestos cloth are used to 
insulate pipes of various kinds in 
naval vessels, the Navy Bureau of 
Ships requested the NBS to study the 
possibilities of reclaiming asbestos 
insulation discarded during the re- 


pair or refitting of ships. 


Aluminum Alloys Listed 
in Pressure Vessel Code 
ANOTHER SIGN OF “stiffening com- 
petition between metals” is the list- 
ing for the first time of five addition- 
latest 


vessel 


al aluminum alloys in the 
ASME boiler and 
code, according to J. K. Wareham, 
chief engineer of the jobbing division 
of the Aluminum Co. of America. 
Seven aluminum sheet and plate al- 
loys are now listed and, also for the 
first time, alloy specifications have 
been included for bolting materials, 


pressure 


pipe, tube and forgings; and bars, 
rods and shapes. 

The sheet and plate alloys now 
listed, 4S, 50S, 52S, 61S, and a new 
high purity, highly corrosion resist- 
ant alloy, represent a considerable 
increase in strength over previously 
listed 2S and 3S alloys. Fabrication 
techniques also have been developed 
for these alloys, pointing the way 


to more technological developments. 
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VERTICAL PIPING installed in utility shafts is 


easily accessible for maintenance and changes 


INDIVIDUAL TWO SPEED exhaust fans provide 
ventilation control for each hood 


New Air Conditioned Lab Has 


ell-Planned Piping, Ventilation 


A New three-story research building 
of the Continental Oil Co. at Ponca 
City, Okla., is not only completely 
air conditioned for the comfort of 
the workers but also provides special 
temperature and humidity control in 
several of the laboratories. For ex- 
ample, the relative humidity is con- 
trolled at 40 percent and the tem 
perature at 70 F in one laboratory. 
The calculated cooling load for the 
10,000 sq ft building, under design 
conditions, is approximately 500 
tons. The building is insulated and 
equipped with double pane windows. 

The piping system is also well 
planned. All utilities including 
hot, cold and de-ionized water, com- 
pressed air, utility vacuum, steam at 
15 psi, and natural gas are dis 


tributed in vertical shafts from 
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the equipment room in the sub-base 
ment to the roof penthouse. Every 
22 ft on each side of the central halls, 
a vertical shaft passes down from 
the penthouse to three laboratory 
floors below. These shafts also carry 
the hood exhaust ducts and electrical 
conduits. On each floor, hollow 
metal doors give access to the utility 
shafts, making repair and change of 
duty rapid and economical. 

In addition te the utilities supplied 
from the sub-basement, the labora 
tories are equipped with two gas lines 
from compressed gas cylinders |o- 
cated in the utility supply shafts. 
Thus, the needs of any laboratory 
for oxygen, helium, chlorine or other 
gases can be supplied by simply in 


stalling the correct control system 


November 1953 


and the proper cylinders of gas 

The ventilation system is equally 
well planned. All chemical and gas 
hoods are adjacent to the utility 
shafts and individual ducts from 
each exhaust hood pass vertically to 
individual two speed exhaust fans 
in the penthouse This system 
insures sufficient air volume for each 
hood that can be controlled, which 
minimizes the possibility of noxious 
or poisonous gases flowing from one 
The exhaust hoods 
have the same depth as the utility 
shafts. Thus, the ducts connecting 
them with the fans are extended di 


rectly up through the shafts to the 


hood to another. 


fans 

1 he new laboratory Was designed 
and constructed by the Wigton 
Abbot Corp. Plainfield, N. J 
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1 CONTINUOUS SLOT at bottom of ducts delivers warm air downward 
to blanket windows and walls. Note how ducts bypass electrical and 
plumbing lines. Also note evenly spaced braces along slot, and ducts 


designed to insure uniform discharge velocities of 1000 fpm 


Unique Perimeter Slot 


Heats Plant 
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By Robert A. Hoehne 


Application Engineer 
L. J. Mueller Furnace Co. 


A UNIQUE PERIMETER heating system 
has been installed in the new Quality 
Press building in Milwaukee. The sys- 
tem employs continuous slots 14 in. 
wide which are located above the 
windows. Uniform delivery of warm 
air through the slots is accomplished 
by supplying the air through prop- 
erly sized continuous ducts extending 
toward both ends of the building. 


Hard To Heat 


Concrete block walls and a con- 
crete floor slab make the building 
a hard one to heat. Also, there are 
large window areas for good lighting. 
In addition to these construction fea- 
tures, the printing processes require 
close control of room air temperature 
and humidity. Realizing all the 
problems, the owners insisted that 
the heating system provide the de 
sired indoor environment and be 
flexible and easy to balance. Of 
course, cost of the installation was 


also an important factor. 


Three Furnaces Used 

Three oil fired forced warm ait 
furnaces, each with a bonnet output 
of 120,000 Btu per hr, are used. One 
takes care of the office area. and the 
others supply the perimeter slot sys 
tem in the shop. The two furnaces 
for the shop provide two separate 
zones, one for the south and one for 
the north side of the building. With 
the large expanse of glass facing the 
south, it was necessary to use two 
separate furnac es or a zone control 
system. The decision to use the two 
separate furnaces was made because 
it was felt that the desired results 


could be obtained at lower cost. 


Uniform Velocities 

The long supply ducts are above 
the windows for two reasons. First. 
the owners specified that the ducts 
be overhead since floor space is al 
a premium. Second, by applying the 
principles of perimeter heating to 
these conditions, it was determined 
that the supply ducts should extend 
along the exterior walls. In this way 
the warm air could blanket the areas 
having the greatest heat loss. How- 
ever, the use of continuous slots to 


deliver air downward over the win 
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2 THREE 


FURNACES provide 
separate zones for heating. The 
unit at the right supplies the heat- 


ing for the offices, and the two 
units to the left supply the perim- 
eter slot ducts for the shop 





dows is a unique solution in the field 
of perimeter heating. 

The installation was designed to 
provide an air velocity along the slot 
of 1000 fpm by reducing the duct 
size as the end was approached. Spe- 
cial deflectors were installed in the 
ducts which aided in diverting the 
air out of the slots uniformly. Ob- 
servations by a direct reading ait 
velocity meter confirmed this uni- 
form velocity showing that variations 
of only 50 fpm are experienced, 


Simple Return 


By forcing the warm air downward 
across the windows and thereby nul 
lifying the areas of largest heat loss. 
it was not necessary to install a com. 
return There is 


plicated system. 


only one 24 in. x 48 in. return ais 
intake close to the furnace room for 
the entire shop area. 

The heating system was designed 
by A. Hoffman, Louis Hoffman Co.. 
and installed by the G. F. Marth Co.. 
heating contractors, both of Milwau 
kee. According to Mr. Marth, the 


simplified duct system with the con 
tinuous slot permitted a fast and low 


cost installation. 
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FROM TIME TO TIME Certain actions 
of the Sectional Committee B31 on 
the American Standards Association 
Code for Pressure Piping. sponsored 
by The American Society of Mechani- 
cal Engineers, are issued for the 
information of interested parties. 
While these do not constitute formal 
revision of the Code, they may be 
utilized in specifications, or other- 
wise, as representing the considered 
opinion of the Committee. 


Pending revision of the Code for 
Pressure Piping, ASA B31.1-1951, 
the Sectional Committee has recom- 
mended that selected interpretations 
be published so that industry may 
take immediate advantage of cor 
responding proposed revisions. 

The following information is pub 
lished by special permission of The 
American Society of Mechanical En 


39th St.. New York 


gineers, 29 W, 
18, N. Y. Cases 10, 11 and 12 
apeared in the September 1952 


HPAC. Case 5 was annulled and 
Case 7 corrected in the April 1952 
HPAC. 8 and 9 ap 
peared in the October 1951 HPAC, 
August 195] 


Cases 6, 7. 


and Case 5 in the 


Metal Hose 


FLEXIBLE METAL HOSE has solved 
a pump maintenance problem at the 
Wheatena Corp., Rahway, N. J. 

To give “Wheatena” 
ual flavor, and to shorten cooking 
time in the kitchen, the grain is 
roasted in large pans in two roast 


its individ 


rooms. The pans are oil fired, and 
the fuel oil is pumped from ground 
level to the fourth floor where the 
grain is roasted. One oil pump 
serves each of the two roast rooms. 
In the photo of one of the two 
pumps, the metal hose on the left 
is the suction line to the pump and 
the other hose is the discharge line. 
The pump is driven by a motor 
solidly fitted to a machined base 
At first the suction and discharge 
lines on the pump were solid pipe. 
and to make them tight it was ne« 
essary to draw up the fittings very 
This tended to throw the 
pump out of alignment and put a 
pump 


snug. 
considerable strain on the 
bearings. The strain was so bad 
that it was necessary to repack the 
bearings on each of the two pumps 


twice each year. 
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Piping Code Committee Rules on Flexibility 





Licks 


HPAC, 
to the latest revision of the Code, 
have been annulled. Case No. 13 
is published herewith as interim ac- 
tions of Sectional Committee B31 on 
the Code for Pressure Piping that 
will not constitute a part of the Code 
until formal action has been taken 
by the ASME and by the American 
Standards Association on a revision 
of the Code. 


Cases | to 4, issued prior 


Case No. 13 

Inquiry: What is the status of 
the “Report of Task Force on Flexi 
bility, May 4, 1953” and Par. 620 in 
the 1951 Edition of the Code? 

Reply: 
Committee that until a new edition 
of the Code is published revising Pat 
620, any of the following procedures 


will meet the intent of the Code as 


It is the opinion of the 


it applies to piping flexibility. 

(a) Follow the present wording of the 
Code, Par. 620 

(b) Follow the proposed revised word 
ing given in the “Report of Task Force on 
Flexibility, May 4, 1953” 

(c) Follow the proposed wording in the 
above Task Force Report, except using the 
alternate paragraphs contained in the re 





a Pump Problem 





ONE OF THE two fuel oil pumps 
at the Wheatena plant showing 
metal base hose used for the suc 
Strain 


tion and discharge lines 
on pump bearings is eliminated by 


the flexibility of the hose 


According to W. J. Heim, main 
tenance superintendent at the plant 
the pump bearings have not been re 
pac ked since the metal hose has been 


used. {Photo courtesy Titeflex, Inc. | 














THIS PIPING at the Alcoa building is clad 3S aluminum, 


which is used for many services 


FLANGED PROTECTOR SECTIONS are used between 


the aluminum and copper piping 


Aluminum Piping’s Applications 


By E. T. Wanderer 


Head, Hydraulics Section 
Sales Development Div. 
Aluminum Co. of America 


ALUMINUM PIPE and tube have been 
manufactured for many years, but 
only recently has the versatility of 
these materials become widely rec 
ognized. Two important factors have 
contributed to this situation. First, 
the price of many tubular products 
of aluminum alloys is competitive 
materials and in some 
Second, the 


tremendous expansion of the alumi- 


with other 


cases 1s lower in cost, 


num industry and the almost limit 
less source of raw materials for pro 
ducing aluminum have made it evi 
dent that for the long pull, alumi 
num will be in plentiful supply. 


Alcoa’s Skyscraper 


When 
America began to plan its new 30 
story Pittsburgh office building, a 
detailed study was made of various 


the Aluminum Co. of 
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. . . are illustrated by the installations 


at the new Alcoa building in Pittsburgh. Many 


possibilities seen in industrial and big buildings 


applications where tubular products 
were required, This study included 
a cost survey as well as a decision 
on the suitability of aluminum for 
the particular application based on 
actual previous experience, labora- 
tory data or considered opinion. It 
was recognized that it would be 
necessary to pay more for certain 
components (valves, special fittings, 
etc.) in aluminum than in conven- 
tional materials. But it was felt that 
such prices could, in the future, b» 
reduced as a result of volume pro 
As a result, aluminum tu 
widely em 


duction. 
bular products were 
ployed in the new building. 


Water Supply Piping 


Back of the decision to use alumi 
num for water supply piping was 
experience with 


over 20 years’ 
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aluminum hot and cold water sup 
ply systems at Alcoa’s Aluminum 
Research Laboratories, at New Ken 
sington, Pa. Original piping at the 
laboratories was of 2S and 3S al 
loys, and alterations and extensions 
to the systems were made with a 
clad 3S material.* There has been 
no replacement of the clad 3S pipe, 
some of which has been in service 
for 20 years. This product [see 
Dix, Jr.. E. H., National Advisory 
Committee for Aeronautics, Tech- 
nical Note 259, August, 1927; Dix, 
Jr.. E. H., U. S. Patent 1,865,089, 
June 28, 1932: Brown, R. H., U. S. 
Patent 1,997,165, June 9, 1935] is 
3S alloy with an interior cladding of 
72S alloy comprising 10 percent of 
the total wall thickness. Alloy 72S, 


referred to throughout this 
ly selected to provide cathod 
Ss 


¢ 
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ALUMINUM CEILING GRIDS are used for heating and cooling the 


building. 


containing 1 percent zinc, electro 
chemically protects the 3S alloy core 
and as a result, the clad 35 and 
highly 


many 


similar clad products are 


resistant to perforation in 
environments that promote pitting. 
In view of the similarity 
New Kensington and Pittsburgh tap 
was considered 


between 


waters, aluminum 
suitable for the hot and cold water 
supply and drinking water systems. 
From an economic standpoint, the 
cost of the aluminum pipe per foot 
was estimated to be less than half 
of the cost of the pipe which would 
normally have been used. Moreover, 
use of aluminum pipe saved a con- 
siderable quantity of other materials 
which were in short supply during 
the construction of the building. 


Protector Sections 

Even though Pittsburgh tap water 
was considered compatible with the 
clad 3S material, the existence of 
corrosion hazards to the aluminum 
pipe as a result of possible contact 
with dissimilar metals particular- 
ly copper and copper alloys was 
recognized. It was felt impractical 
to attempt to isolate the aluminum 
electrically from dissimilar metals, 
since insulated joints between the 
two metals would likely be rendered 
ineffective because of short circuits 
through the building structure or by 
other means. Therefore a “protec- 
tor section” was devised. This con- 
sists of a short length of Schedule 
80. clad 3S pipe which is designed 
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Photo also shows aluminum 


duct work 


to bear the brunt of any electrolytic 
attack that occurs and is, therefore, 
replaceable. [It was not felt practi 
cal to attempt to eliminate copper 
and copper alloys from the valves 
and fittings on the various fixtures 
on each floor, and it also did not 
seem practical to install a “protector 
section” at each such valve. It was 
decided, therefore, to limit the use 
of aluminum to the risers; this auto 


matically reduced the number of 
required “protector sections” to the 
number of riser branch outlets on 
each floor. 

| se of copper and copper alloys 
was avoided where possible in favor 
18-8 stainless steel 


Most of 


of aluminum or 
in pumps, valves, ete 
the aluminum valves ; 
loy 356-T7 and have | type stain 
less steel trim. Clad 3S welding fit 
61S-T6 
were employed. 
The hot 
combination hot water heater tanks 
heated by 


re cast in al 
) 
} 


tings and slip-on flanges 


water system includes 
in which the water is 
steam coils and return condensate 
coils. These tanks have steel shells 
lined with clad 3S, and clad 3S 
tube is used for the coils with the 
cladding on the water side. Tube 
sheets are clad 4S. House tanks 
are also of clad 3S construction. 

In the 
aluminum alloys, primarily clad 3S, 


drinking water system, 


were used in the chillers. rectifiers 
filters and piping. 


Joints were welded wherever pos 
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THE ALCOA 


many applications of aluminum 


j 


sh 


BUILDING | illustrates 


sible by the use of the 
process, All 


argon 
shielded tungsten-arc 
other joints were made with 61S-T6 
slip-on flanges. Integral aluminum 
backing rings of 72S alloy were used 
in the aluminum pipe welds. Filles 
wire was 25 throughout, except for 
welding the 61S-T6 flanges, in which 
case 43S filler was used. 

The thermal 
silicate-type glass fiber throughout, 
and pipe hangers are either alumi 


insulation is boro 


num or hot dipped galvanized steel. 


H., V. & A. C. Systems 


Aluminum tubular products are 
widely used in the heating, ventilat 
conditioning systems. 


primary 


ing and air 
Primary hot water and 
chilled water are piped in separate 
steel risers through the core of the 
building, and branches are con 
nected to supply water to the local 
The hot 


water is heated in steel shelled ex 


fan rooms on each floor. 


changers having the water inside 
clad 3S tubes and steam on the shell 
side. The chilled water is cooled in 
refrigeration machine chillers with 
clad 3S finned tube cooling coils 
The chilled water is also furnished 
in steel pipe to the primary air con 
These have clad 35 
cooling coils which are separated 


from the steel piping by means of 


ditioning units 


“protector sections.” 
Condenser water for the refriger 
through a 


ation machines 


passes 
cooling tower on the roof which is 


made of aluminum alloys with red 
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is light in 
weight, a point particularly impor- 
tant when air 
buildings, as they may not have 
been designed to support a heavy 


wood fill, The tower 


conditioning older 


tower. Condenser water piping is 
steel, and the condenser on the re- 
has clad 35S 


which 


frigeration machine 


finned tube in it through 
waler passes, 

Presence of copper and copper 
alloys in the primary hot, primary 
chilled and condenser water systems 
was minimized wherever practical, 
but many bronze valves and certain 
bronze pump parts were used. The 
water in these systems is treated in 
corrosion of the 


order to prevent 


steel. using an inhibitor system 
which is compatible with aluminum. 

A large part of the heating and 
cooling load of the 30 story building 
is carried by the aluminum ceiling 
thick perfo 
rated pans clipped to % in. Sched 
ule 40, 3S-H18 pipe spaced on 1 ft 
These pipes are welded 
Schedule 40, 3S-F special 


outlets 


consisting of 0.040. in, 


centers. 
to 14 n.. 


having drawn in 


headers 
them to space the 14 in. pipe auto 
The pipe lateral and 


matically. 
header assemblies form grids which 
are suspended from the floor above. 
Water is supplied to the grids by 
means of 3S tubes varying in size up 
to 14% in. OD. The formability of 
aluminum was a_ real advantage 
here, since the tubes were easily 
bent wherever a change in direction 
was required. 

Water for the mains is heated o1 
cooled in heat exchangers in the fan 
room. Since most floors have four 
zones, there are four heat exchang- 
ers in each fan having 3S 
alloy shells, clad 3S tube sheets and 
clad 3S tubes. Connections are made 
by means of 61S-TO6 flare fittings. 
Aluminum valves cast in 356-T7 al- 


room 


loy and having stainless steel trim 
were used exclusively, These are 
both of the automatic (pneumatic) 
and the manual There are 
aluminum booster coils in the cor 


ner offices for additional heating ot 


type. 


cooling. 

The panel or secondary water sys 
tem just described is constructed al- 
of aluminum alloys, 
18-8 type 


most entirely 
with the exception that 
stainless steel is used to a limited ex 
tent in some accessories, Because this 
system requires little or no make-up. 
treated water is used in order to 
assure minimum maintenance. 


Pneumatic Control System 


The pneumatic control system in 
the building is extensive because of 
the automatic nature of the building 
operation. This system is essential. 
ly all-aluminum after the air dryer 
which reduces the dew point of the 
air to condensation. The 


tubing is 3S-0 and joints are made 


prevent 


with aluminum 
flare type fittings, the large majority 
of which are 61S-T6 alloy. 
nections to dissimilar metal parts 


compression and 
Con- 


such as brass pneumatic valves, ete. 

are made without fear of gal- 
vanic corrosion because of the dry 
air. 

While the Alcoa building is per- 
haps the largest single example of 
the variety of uses for aluminum 
tubular products, many of the appli- 
cations are not entirely new, as 


smaller installations previously 


existed. Aluminum tube and pipe 
were not used indiscriminately: 
rather they were employed where in 
the opinion of Alcoa engineers they 
were functionally sound and com 


mercially and economically practi- 


cal. 


Other Applications 
Aleoa’s sky- 


scraper may well point the way to- 


Pioneering done in 


ward wide use of aluminum in 


similar applications, as engineers 


are rapidly becoming aware that 
aluminum has much to offer not 
only in price and long-term availa- 
bility, but also in desirable charac 
teristics. Because of this, aluminum 
is building up excellent service rec- 
ords in many industries, including 
chemical, petrochemical, petroleum 
and food processing. Fabrication 
of process piping and equipment is 
simplified by the formability and 
ease of handling of the metal to- 
vether with the facility with which 
joined by most 


Aluminum 


aluminum can be 
commercial methods, 
equipment is often used because the 
compounds of aluminum are color- 
less and, therefore, do not discolor 
the product, This is important in 
the naval stores industry, for ex- 
ample, where water white rosin is 
Similarly, chemicals for 
synthetic textile fibers are handled 
in aluminum equipment to prevent 
discoloration of the product. 


industries, such as the 


produced. 


In other 
manufacture of hydrogen peroxide 
and the processing of edible oils, 


Heating, 


aluminum is desirable because it 
does not catalyze the breakdown of 
the product. Another 
using aluminum for handling edible 
oils and in the food processing in- 
dustry, in general, is that aluminum 
Because 


reason for 


compounds are non-toxic. 
aluminum is highly resistant to con 
centrated nitric acid and other 
chemicals, such as ammonium nitrate 
and ammonia urea solutions, these 
materials are often handled in alu 
minum piping. An important fac 
tor in many of these applications is 
the strength of aluminum; mechani 
cal properties of the standard pipe 
alloys in the unwelded condition are 
shown in an accompanying table. 
The heat of welding tends to reduce 
the tensile and yield strength to som: 
extent, Of 
with oxygen plants is the fact that 


interest in connection 


the aluminum alloys exhibit no 


tendency toward brittleness even 
as low as 123 F, and several of 
the alloys actually exhibit increased 
ductility at low temperatures. 


Higk 
igh 


aluminum alloys makes them desira 


thermal conductivity — of 
ble for the construction of heat ex 
changers. especially for tubes. The 
use of aluminum heat exchanger 
tubes often results in definite econ 
omy because of their low cost. In 
this connection, it is important to 
note that the suitability of aluminum 
for handling water is by no means 
Pittsburgh and New 
It is known 


limited to 
Kensington tap waters. 
that acid (pH less than 4) or alka 
line (pH greater than 9) waters can 
be corrosion hazards, although pH 
alone is not necessarily a criterion. 
Waters containing heavy metal com- 
pounds (copper, nickel, lead, ete.) 
in quantities greater than about 0.1 
ppm can cause pitting of aluminum, 
particularly in the presence of chlo- 
rides. Waters that are neutral or 
nearly neutral (pH in the range of 
6 to 8) have littl or no action on 
the aluminum alloys that are suitable 
for this 
stantial quantities of chloride, sul 
phate and bicarbonate ions are pres 


service, even when sub- 


ent, The presence of heavy metal 
compounds can be a hazard in these 
waters, and clad alloys would be pre- 
ferred over non-clad aluminum, One 
of the most graphic examples of the 
suitability of clad 3S for use with 
tap water has been the satisfactory 
life of hundreds of thousands of clad 


3S. teakettles which have been in 
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service all over the country. Many 
data, including the 
heat 


other service 


performance — of exchanger 
tanks, ete 


teakettle experience 


tubes, supplement the 


Properties of Pipe, Tube 


Aluminum pipe is available from 
warehouse stock in a wide range of 
The 
three alloys normally used for pipe 
(3S. O1S and 63S) have composi 


sizes. as indicated in Table 1. 


tions as shown in Table 2 and me- 
chanical shown in 


Table 3. A new product is coiled tube 


properties as 


TABLE 1 


- ALUMINUM PIPE sizes and alloys 


made of an aluminum alloy, 50S-O, 
containing 1.2 percent magnesium, 
which is designed specifically to pro- 
vide characteristics similar to those 
of annealed copper. It is available 
in lengths up to 1000 ft 

In view of the desirable combina 
tion of qualities available in alumi- 
num tubular products, an attractive 
price and a good supply situation, 
it is not surprising that these prod 


With 


installations such as the Aleoa build 


ucts are being well received. 
ing pointing the way. continued in 


crease in the use of aluminum tub 


ular products seems assured. 


standard warehouse items 





Nominal Outside Wal 
pipe size Schedule diameter, 
n number * if 
4( 
40 
4( 
i 


hickness 


Weight per W archouse 
linear ft 
plain ends, Ib** 


) ORs 





*Schedule numbers 
ASA B36.10 

**Weights calculated 
ominal dimensions 


TABLE 2 


NOMINAL COMPOSITION of aluminum mire allovs 





Percent alloy 
Manganese Maenesiun Sil ic 


1? 


ne element 


Copper 





y employed f 


TABLE 3 


TYPICAL TENSILE PROPERTIES of aluminum nire atlovs 





Alloy and temper Tensile strength 


3S-P 17,00 
1S. Tr 45.000 
6348.T6 35,000 


Yield strengt! 
psi 
8.000 
40,000 
31,000 
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LADDER FRAMES were used to 
enter the opening left by a large 
exterior duct (left foreground) 
that projected from the wall 35 ft 
above the base of the scaffolding. 


Projecting Ductwork 
Conplicates Scaffolding 


\ RECENT ADDITION to the main plant 
of the Minneapolis-Honeywell Reg 
ulator Co., Minneapolis, made it 
necessary to raise a portion of the 
heating and air conditioning exterior 
piping one floor level. The job was 


complicated from the — scaffolding 
standpoint by a maze of projecting 
ductwork, a 9 ft pit at one spot 
and also required that the scaffold 
ing working platform span adjacent 


one- and two-story levels. 


J. MeClure-Kelly and Co., 


ing and piping contractors on the 


projec t, used steel se alfolding, erected 


the entire scaffold 120 end frames 
ind accessory equipment in two 
days, using only four men. 

To clear ductwork and other pet 
manent fixtures at the scaffolding 
base, 6 ft, 6 in. walk-through frames 
were used, ley eled Ww here necessary 
with extension legs and adjustment 
clamps. The 
employed in the case of a 9 ft deep, 


same method was 


» ft long pit at one 


A pro 


15 ft wide and 3: 
end of the scaffolding base. 
jecting duct, which allowed clearance 
scom the wall (see 
with 29 in 
frames, and straddled at one 


of only 40 in 
picture ) was entered 
ladder 
end with 23 ft putlogs and clamps. 
Tube and clamp braces were used 
strength where 


lo give additional 


Guard rails and 
level provided safety for 


| Photo Waco 
Inc. | 


needed. posts at 
working 
workmen. courtesy 


Mfe ( Bee 





Making Hot Tap Connections 


THE DESIGN OF hot tap tee connections 
in high pressure pipe lines was dis- 
cussed in a paper given at the eighth 
of Me- 


petroleum § di- 


annual American Society 


chanical Engineers’ 
vision conference held in Houston 
in September. The authors of the 
A. }. Del Buono, staff 


L.. Vissat, product engi- 


paper are 
engineer, P, 
neer welding fittings, and Frank 
S. G. Williams, manager 
neering standards, all of the Taylor 
Forge & Pipe Works. 


Their paper presents a review of 


engi- 


the forces acting on the branch con- 
nection in a pipe line; an analysis 
of the stress conditions related to 
such connections; suggests a design 


approach aimed at keeping the stress 


.... in high pressure oil and gas pipe lines 
reviewed at ASME petroleum conference 


levels around branch connections in 
harmony with the stress levels com- 
mon in high pressure pipe lines; 
and, finally, discusses various meth. 
ods of meeting these design require- 
ments through the use of — field 
fabrication with or without manu- 
factured fittings especially designed 
for the purpose. In addition, the 
authors present a digest of investi- 
gative work done by their company, 
and by others, bearing on this sub- 
ject. 

Development of a new hot tap tee 
for connecting branches to oil or 
gas lines under full operating pres- 
sure is described in some detail. 
This tee is designed for: 


1) Carrying the full loads created by: 


a) The hole cut in the line. 

b) The pressure acting on the area of 
the branch tending to pull the branch 
out of the line 

c) Bending forces caused by thermal 
movements of line and branch, improperly 
supported weight, etc. 

2) Installation without disturbing the orig 
inal line: 

a) The branch is welded to the hot 
tap tee before the tee is applied to the 
line. 

3) Safe installation: 

a) The line is undisturbed until the as 
sembly is completed. The welder does not 
have to make a weld that might start a 
rupture. 

b) During the welding operations, the 
assembly is secured by wire cable or 
chains, making rupture virtually impos 
sible 

The accompanying sketches illus- 
trate the field installation procedure 


Historic Monticello Being Air Conditioned 


PRIMARY PURPOSE of the new 
air conditioning installation is to 
protect the building and its con- 
tents, rather than to provide com- 
fort although that will be a 
“byproduct” 


THE YEAR ‘ROUND air conditioning 
installation for historic Monticello, 
Thomas Jefferson’s unique home, is 
almost as extensive and is similar to 
the work recently completed on the 


120 


White House in Washington, says 
the Worthington Corp. 

Monticello designed and built 
by Jefferson near Charlottesville, Va. 

has long been a mecca for tour- 
ists. It is one of the nation’s most 
famous buildings and has_ been 
looked upon as a classic example of 
early colonial architecture. 

The proposed installation is 
unique in that it is not designed pri- 
marily for human comfort but for 
preservation of the increasing num- 
ber of Jeffersonian being 
placed in the building, Any measure 
of human comfort derived will be a 
byproduct of the prime purpose of 
humidity control both during sum- 
mer and winter. The air condition- 
ing will also help preserve the un- 
walls and 


relics 


furred heavy 
timber framing, which have suffered 


masonry 


from condensation in the summer 
and frost action in the winter. 


The air conditioning equipment 
will be in the basement, directly 
beneath the famous octagonal draw- 
ing room. It will provide condi- 
tioned air for the first floor public 
area of the historical shrine and the 
second floor area, 

Prime consideration was given to 
the interior appearance of the ait 
conditioning system. Supply air 
grilles are completely concealed in 
order to maintain the original in- 
terior decorations intact. 

A distinctive feature of the instal- 
lation is the fact that existing chim- 
neys and the original fireplaces will 
be utilized in each room for return 
air circulation and distribution. 

Milton L. Grigg is the architect 
for the restoration project and Wiley 
and Wilson are the engineers, with 
R. E. Lee and Son the general con- 


tractor and Wachter and Wolff the 


mechanical subcontractor. 
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3 IF THE BRANCH is located on 


top of the run (“vertical tap”) then 4 LONGITUDINAL WELDS are completed 


the tee is positioned and clamped as as ladicased here 
shown in this sketch, with or without 
backing strip 


5 CIRCUMFERENTIAL WELDS are then made, and 
the clamps removed 
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2 FLANGE WELDED TO HOT 
TAP and assembly positioned for 
“vertical tap.” If the condition 
calls for a “side tap,” it is assem- 
bled with one longitudinal joint on 
top and the nozzle at 180 deg from 
the final position. It is clamped 
in this position, using 1/16 in 
thick mild steel strip, to back up 
the longitudinal weld and complete 
the longitudinal weld, The clamps 
are loosened, the hot tap tee is 
rotated to the final position, and 
reclamped. The remaining longi- 
tudinal weld, which will then be on 
top of the run, is then made 





6 VALVE AND HOT TAP CUTTER assembled and 


ready to make line tap 





Controlling Unit Ventilators 


for Heating Schools 


By Harold W. Alyea 


Chief Field Engineer 
Johnson Service Co. 


Developments in unit ventilators and improved controls have 
resulted from the growing trend to build school buildings 


with extensive glass areas. 


This second article of a group 


explains the need for these improvements, what they are, 


and how they work. 


MAINTAINING a constant room air 
temperature with a unit ventilator is 
not difficult when using a conven- 
tional control system, assuming that 
the unit is sized correctly, that the 
room thermostat is located with care, 
and that the control valve is sized 
properly. However, it is not only 
necessary to provide a uniform room 
air temperature, but proper air dis- 
tribution and the absence of drafts 
are equally important for comfort. 

Good air distribution throughout 
the room is assured if the unit is lo- 
cated correctly, diffusing — outlet 
grilles are used, and no obstructions 
such as beams are in the path of the 
discharge air which might deflect 
the air to the occupancy level before 
it is properly diffused with room air. 
Drafts may originate from two 
sources. One of the most common is 
the large glass areas found in modern 
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} TYPICAL DRAW-THROUGH 
unit ventilator with control system. 
Such units are usually installed on 
the floor below the windows 


classrooms. As the room air comes 
in contact with these glass areas it is 
chilled and drops, causing a down 
draft. 
charge air stream, which often is be- 


Another source is the dis- 


low room air temperature when large 
internal heat gains are dissipated. 


Low Limit Control 


These low discharge temperatures 
occur when the internal heat gain 
in the room causes the room air tem- 
perature to rise above the thermostat 
setting, after which all controlled 
sources of heat are shut off. To 
prevent the introduction of air into 
the room at a temperature too low 
for comfort, a low limit thermostat 
is generally provided. The setting 
of this thermostat is usually between 
55 and 60 F, since air at these tem- 
peratures can be introduced into the 
room without causing drafts if it is 
diffused properly at the outlet grille. 

Drafts are more objectionable un- 
der conditions of varying discharge 
temperature than when the tempera- 
Air can be intro- 
without 


ture is constant. 
duced at a constant 60 F 
noticeable effects, while if it varies 
between 60 and 80 F, drafts may be 
objectionable even though the aver- 
age temperature of the discharge 
air is 70. Therefore, it is im- 
portant that the discharge air tem- 


perature remain stable. 
Cycling Discharge Temperatures 


In most unit ventilator installa- 
tions, there are several factors that 
cause unstable or cycling discharge 
air temperatures: 


1) Reom thermostat location. The 


thermostat must be placed where there is 
good air circulation, so that it can quickly 
sense any changes in the space tempera 
ture. Good results are usually obtained if 
it is located on the inside wall directly 
across the room from the unit. Where 
large rates of outdoor air are introduced 
and an exhaust outlet is necessary, the 
thermostat located near this outlet usually 
provides an effective means of obtaining 
rapid response to average room tempera 
ture. 

2) Lags in the system. 
classified as: (a) Velocity 
lag, or the time required for the air dis. 
charged from the unit to reach the room 
(b) Capacity lag, or the time 


These may be 
distance 


thermostat. 
required for a change in discharge tem 
perature to effect a change in room air 
temperature. Other less important lags 
also exist, but these are the most important 
in causing unstable or cycling discharge 
air temperatures. 

3) Size of the control valve. 
must be sized for full unit capacity, which 
is required only during warm-up. Thus, 
the valve is necessarily too large for normal 
operation and tends to produce cycling. 
Correct valve sizing is extremely important, 


The valve 


and a minimum amount of cycling is ex 
perienced when the valve is just large 
enough to meet maximum requirements, 

1) Variable steam pressure. In most 
low pressure steam systems, the boiler 
operates on pressure control, starting when 
the pressure drops to 2 psi and stopping 
when it reaches 5 psi. Such fluctuations 
in steam pressure are reflected in discharge 
temperature variations which keep the 
room thermostat upset continuously. 

5. Variable return line vacuum On 
vacuum return systems, the vacuum pump 
operates intermittently, with the vacuum 
varying between 5 and 10 in. of mercury, 
for example. This variation in vacuum 
has the same effect as the variable steam 
pressure. 

4 further discussion of some of these 
variables will appear in a future article 
Attention is called to them here because 
all of these factors contribute to the prob 
lem of obtaining a uniform discharge tem 
perature. 

Every unit 
presents two 
problems. One 
room air temperature and the other 
is to control the unit discharge tem- 
perature. The first problem is solved 
by using a conventional room ther- 
Since the room thermostat 


ventilator, therefore. 


temperature control 


is to control the 


mostat. 
sense what is 


other 


cannot immediately 
happening in the unit, the 
problem can be solved by using a 
second thermostat which controls 
the discharge temperature. 


Two Thermostat Control 


In the conventional control sys- 
tems, described in October, each con- 
trol arrangement included a_ low 
limit thermostat in the unit discharge 
air stream to prevent the air from 
being introduced into the room at 
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too low a temperature. However, 
this thermostat functions only when 
the room heating requirements are 
satisfied and control of the minimum 
discharge temperature is required. 
If this thermostat could function over 
the entire range of the unit output 
instead of just as the low limit con- 
trol, the problem of maintaining uni- 
form discharge air temperatures 
would be solved. Such a control is 
available and is generally called a 
submaster thermostat. The setting 
of this control is determined by the 
control pressure from the room or 
master thermostat. 

In this dual control system, the 
room thermostat has complete con- 
trol of the space temperature at all 
times, by virtue of its ability to ad- 
just the submaster discharge thermo- 
stat to whatever temperature is re- 
quired. The submaster thermostat 
at the same time has complete con- 
trol over the discharge temperature 
at whatever value is dictated by the 
room thermostat. Thus, the lags 
necessarily associated with a_ unit 
ventilator system are not experienced 
with this control arrangement be- 
cause the bulb of the controlling 
thermostat is located directly in the 
discharge air stream, where changes 
of temperature are immediately de- 
tected. Furthermore, rapid correction 
for such variables as steam pressure, 
return line vacuum, increase in heat 
loss or gain is realized, and as a re- 
sult their effects on the discharge 
temperature are minimized. 

The room air temperature control 
obtained with the conventional con- 
trol arrangements is within acce pla- 
ble limits; however, the masier-sub 
master method, besides eliminating 
the possibility of drafts due to varia- 
tions in discharge temperature, pro- 
duces results with practically no vari- 
ation in room air temperature. Since 
most variations in room air tempera- 
ture are caused by the cycling of the 
unit discharge temperature, more 
uniform room air temperatures are 
achieved because the control of the 
unit does not have to wait until tem- 
perature changes Occur at the room 
thermostat. 

The master-submaster method of 
unit ventilator control is adaptable to 
all of the standard control systems 
and differs from the conventional 
control arrangements only in_ that 
the low-limit thermostat is replaced 
by a submaster discharge thermostat. 
The control diagram is the same as 
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2 SILL-LINE RADIATION, an integral part of this 


unit ventilator, permits delivery of warm air over entire 





length of glass area 















3 UNIFORM PICK-UP of cool air dropping off large 


glass areas is provided by using narrow ducts extending 









from both ends of this unit ventilator 
















4 SMALL EXTENSIONS of this unit ventilator in 
both directions deliver warm air uniformly under ex 











tensive glass areas 
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for the conventional control system 
described in the previous article, 
and is repeated as Fig. | for con- 


venience, 
Typical Cycle Explained 


1) When the room air temperature is 
below the control temperature, the room 
(master) thermostat pressure is zero. As 
a result, the unit (submaster) thermostat 
receives no supply air, and the unit coil 
valve, auxiliary radiation valve (if any) 
and recirculated air damper remain open 
while the outdoor air damper is closed. 
The unit is then operating at full capacity 
for rapid warm-up. 

2) As the room air temperature ap- 
proaches the setting of the room thermostat, 
the pressure transmitted by the room 
thermostat increases, and the system comes 
under automatic control, The outdoor air 
damper opens to its minimum position, and 
the room is ready for occupancy. At this 
time, the auxiliary radiation valve is 
closed. 

3) A continued rise of room air tem 
perature then causes the unit heating coil 
valve to modulate toward its closed posi 
tion. As soon as the discharge temperature 
drops below 120 F, the submaster discharge 
thermostat assumes control. When air is 
supplied from the room thermostat at 9 
psi, the submaster thermostat maintains a 
120 F discharge temperature. Since this 
temperature will be too high for occupancy, 
the room thermostat pressure will continue 
to increase above 9 psi and reduce the 
setting of the submaster thermostat pro- 
portionately. At 14 psi, the submaster 
thermostat will be controlling at the low 
limit of 60 F. Any further increase in 
pressure from the room thermostat will 
cause no further reduction in the discharge 
temperature. 

Under normal operation, when any dis- 
charge temperature between 60 and 120 F 
will satisfy the room requirements, the 
room thermostat pressure will be between 
9 and 14 psi. During warm-up, or if for 
any reason the 120 F discharge temperature 
is insufficient, the room thermostat pres 
sure will drop below 9 psi, and the room 
thermostat will assume control. 

41) The sequence of control is exactly 
the same as for the standard control cycles 
previously described. After the unit coil 
valve is completely closed, the outdoor air 
damper modulates from its minimum to its 
maximum position until 100 percent out 
door air is available for cooling if required. 


Large Windows Present Problem 


There is a growing tendency on the 
part of architects to design schools 
with window areas as large as pos- 
sible. While this insures better day- 
time lighting, it presents a problem 
in proper heat distribution through- 
out the room. Room air in contact 
with the cold windows becomes 
chilled, its increased density causes 
it to flow downward, and it is re 
placed by warmer and lighter air 
This continuous downdraft generally 


124 


causes discomfort to those seated in 
this area. 

The downdraft is effectively count- 
ered, in the vicinity of the unit ven- 
tilator, by the unit discharge air 
stream. If the window area does 
not include too large a percentage 
of the outside wall area, as often was 
the case in the past, one or possibly 
two strategically placed auxiliary 
radiators or convectors could elimi- 
nate the rest of the downdraft. Since 


radiators generally were 


auxiliary 
required anyway for rapid morning 
warm-up, this provided a satisfactory 
solution. 

With the advent of larger window 
areas generally covering nearly 
100 percent of the length of the out- 
the downdraft problem 
ventilator manu- 


side wall 
is greater. Unit 
facturers have recognized the win- 
dow downdraft problem ar'd have 
developed means for solving it. At 
present there are several different 
methods available. 


Three Methods 

One method is to introduce a small 
amount of heat along the entire length 
This rising warm 
the cold 


of window sill. 
air serves to neutralize 
downdraft. 

This sill-line radiation is supplied 
as an integral part of the unit ven- 
tilator, with matching enclosures, and 

depending upon the location of 
the unit ventilator may extend 
from either or both ends of the unit. 
Piping connections and the control 
valve are inside the unit ventilator 
end compartment, using the same 
supply line that serves the unit ven- 
tilator coil. Fig. 2 shows a unit of 
this type. 

For most of the unit ventilator 
cycles, this sill-line radiation is con- 
trolled in the same manner as the 
auxiliary radiation used with con- 
ventional units, except that the op- 
erating range of the control valve is 
selected so that the sill-line radiation 
remains on as long as any heating is 
required. 

Where integral utility cabinets are 
furnished with the unit ventilator, 
the cabinets are built to incorporate 
the sill-line’ radiation. Room air 
passes underneath and in back of the 
cabinets, through the sill-line heating 
unit, and out through a grille in the 
top. 

Another method of combating the 
effects of window downdraft is to col- 
lect the cold air at the sill and take 


it directly into the unit ventilator. 
This system uses narrow ducts which 
extend from one or both ends of the 
unit, and arranged within the unit 
so that the fans pull air directly from 
the window sill. Design of the ducts 
and inlet openings provides uniform 
air pick-up over the entire length. 
This type of unit is shown in Fig. 3. 
Matching utility cabinets, if used, 
are designed to incorporate these 
ducts as an integral part of the cab- 
inets, 

In the third method, small exten- 
sions under the windows from both 
ends of the unit, as indicated in 
Fig. 4, distribute air upward to coun- 
teract the downdraft. Where utility 
cabinets are used, these extensions 
are built into the cabinets. Separate 
fans, mounted on the common fan 
shaft, supply a constant amount of 
air to each of these extensions. The 
air velocity and the design of the out 


let openings permit a considerable 


quantity of room air to be entrained 
along with the discharge air. the en 
trainment ratio being about 5 to 1. 
A large portion of this entrained air 
is from the window downdraft, which 
prevents it from spilling into the 
room. The remaining portion comes 
from the occupied area of the room 
and helps to create a flow of air to- 
ward, rather than away from, the 
windows. 

The latter two arrangements are 
accomplished without any change 
in the control system or in the cycle 
of operation. 

[In the next article, the use of unit 
ventilators on hot water systems will be 
discussed, with particular reference to 
various methods of controlling the water 
temperature, reasons for zoning, and pre 
cautions required to prevent freezing the 
water in the unit ventilator coils. The 
three photos this month are reproduced 
through the courtesy of American Air 
Filter Corp., Herman Nelson Div.; John J 
Nesbitt, Ine.; and The Trane Co.] 





Dr. Philip Drinker 
Again Honored 
Dr. Puitie Drinwer, Harvard Uni- 
versity professor, has been given the 
sixth annual Industrial Health, Con- 
ference’s award for the most out- 
standing contribution to the field of 
industrial hygiene. He is the inven- 
tor of the iron lung. 

Dr. Drinker is a long-time mem. 
ber of HPAC’s board of consulting 
and contributing editors. 
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THE LAW AND YOUR PROFITS 





Caught Between Contracts 


COSTLY TROUBLES may lie ahead if 
you, as a contractor, depend upon a 
client-contract and your suppliers to 
protect you in your effort to satisfy 
a customer by removing a first in- 
stallation to replace it with other 
equipment. 

In a thriving southern city the 
owners of the Feesimple Tourist 
Hotel (the names herein are imagi- 
nary) contracted with the Moddun 
Co. for an air conditioning system 
which was comprised of two 714 
ton air conditioning units to be in- 
stalled by the contractor. After in- 
stallation, these units were found to 
be “faulty and defective.’ Acknowl- 
edging this fact, the Moddun Co. re- 
moved the equipment and replaced 
it with two 5 ton units of another 
make. Operation of the new units 
proved to be “efficient and accept- 
able.” Therefore, Feesimple paid 
Moddun the sum agreed upon in the 
contract with the exception of 
$818. However, there had been no 
formal acceptance by Feesimple be- 
cause the contract stated that the 
units were to be installed and tested 
before acceptance. 

After the replacement units were 
installed, Feesimple had to have the 
wiring altered so that they would fune- 
tion properly. This cost him $274, 
but he was even more concerned 
when he discovered that the two 5 
ton replacement units were less valu- 
able than the larger 714 ton units by 
about $3000. To this difference he 
added his cost for the wiring and 
other costs and sued Moddun for a 
$3390 overpayment. 

The defendant contractor, Mod. 
dun, then counterclaimed for his 
$818 unpaid balance and for $1964 
which was to cover the materials 
and labor for the installation of the 
first two units, In addition, Moddun 
called on the manufacturer to reim- 


William Hurd Hillyer, author of this 
article, is a contributor to a number of 
banking and financial publications and 
has written several books on business. A 
former vice president of the Atlanta Trust 
Co., his work there gave him a practical 
legal background. 
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burse him for the original units that 
proved to be defective. 

In the trial court, Feesimple went 
before a jury and was awarded 
$2909 while Moddun received $1490. 
This verdict left the contractor owing 
the hotel people $1500 after adjust- 
ment of court costs. Both parties 
then appealed on the portions of the 
judgment that were distasteful to 
them. 

The state supreme court attacked 
this case with characteristic coolness. 
To begin with, it noted that the con- 
tract not only called for purchase of 
the air conditioning units, but in 
addition provided that they were to 
be installed and tested. The court held 
that “This was not a contract that 
contemplated transfer of equipment. 
because the units were to be perma 
nently installed and tested.” as 
therein agreed. “There was no ac 
ceptance, and after operation, they 
proved a failure.” 
first units were removed by Moddun 
from Feesimple’s premises with the 
hotel 


eence., : 


owners’ “complete acquies- 
“Therefore the original con 
tract” for the first units “was mutual. 
ly rescinded.” 

The supreme court laid things on 
the line a contract legally en 
tered into has force and effect of law 
between parties thereto, and may be 
revoked by 
contract for the first units had been 
so revoked, because the installation 


mutual consent. The 


had never been accepted. 

This situation, implied the court, 
left Moddun without a contract and 
thus owing Feesimple a refund of 
what had been paid. The jury's 
finding to that effect (concurred in 
by the trial judge) 
by the higher tribunal, which ob 
served in a judicial statement aimed 


was appro ed 


at the unfortunate air conditioning 
firm “This is the law.” 

Thus, 
overpayment and Moddun received 
part of his much smaller claim cover 
ing the substituted equipment, with 
the net result that the contractor was 
out of pocket about $1500 plus his 
proportion of the court costs. 


Feesimple recovered his 
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Furthermore, the 


As for getting anything out of the 
manufacturer, the air conditioning 
firm was turned down on that also. 
To allow a “personal call in warran- 
ty,” said the court, there must be an 
obligation, either expressly con- 
tracted or legally imposed, to pay a 
debt due by one person to another 
In this case there was no such obliga 
tion on the manufacturer's part. 

How could Moddun have protected 
himself in this sad affair? 

First. he should not have under- 
taken to deliver an assurance which 

namely, that 
“efficient” and 


he did not possess 
the equipment was 
therefore would prove “acceptable.” 
Lacking direct contact with the man- 
ufacturer, he had no such assurance 
nor any “warranty,” expressed or im 
plied, that would enable him to call 
on the manufacturer to pay what he 
lost by reason of the equipment’s 
failure. Furthermore, and 
from the merits of Feesimple’s claim, 
the Moddun company jeopardized its 
position by making it necessary for 
the hotel owner to alter the wiring 


aside 


at his own expense, 

All along, it would seem that Mod 
dun took too much for granted, He 
fell into this common error by as 
suming that his suppliers would pro 
tect him as to guarantee and that his 
contract with Feesimple would pro 
tect him in the substitution of equip 
ment. A contract, no matter how 
exacting as to terms and perform 
ance, is not in itself a durable com 
modity An apparently trivial de 
viation, particularly if acquiesced in 
by both parties, may constitute a 
“novation” or even shatter the agree 
ment beyond repair. That is what 
happened when Moddun replaced the 
units. He was left with no definite 
contract at all. His monetary rights 
were therefore passed upon by a 
jury, whose award was according to 
their views and understanding of the 
facts. 

He has doubtless learned that the 
slightest departure from a contract 
is a matter to be passed upon by his 
attorney. who would have reminded 
him of a well-known principle of law 
In the words of another court: “The 
parties to a contract may rescind it 
at any time .. . the surrender of 
their mutual rights and the substitu 
tion of new obligations constitutes a 
sufficient consideration, 

(Note: While this discussion applies to an 


actual case, it should be remembered that legal 
rules vary in different states.) 
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solution ol prac tical proble ms, 
Mr. Thurston had 


perience as a consulting engineer and has 


the 
has many vears ex 
served as director of the engineering ad 
visory council for a national association of 


operating engineers for over 20 years. 


Heating, Piping 


SOME OF THE MOST PUZZLING prob- 
lems encountered by the operating 
engineers of an industrial power 
plant, or the service plant of a build. 
ing, involve the failure of centrifugal 
the output for 


installed. When 


pumps operate at capacities and ef- 


pumps to deliver 


which they were 
ficiencies far below the performance 
for which they were designed, un- 
satisfactory operation and increased 
costs result. 

The design of a successful and 
efficient centrifugal pumping system 
can become quite involved in many 
cases if the designer does not have 
a clear conception of the character- 
istics of the different types of cen- 
trifugal pumps and the principles of 
This was strik- 


ingly demonstrated by a recent ex- 


fluid flow in piping. 


perience in a large chemical proc- 
essing plant. 
Large Processing Plant 

Part of the the 
cooling of a given quantity of liquid 


process involved 
solution to a specified temperature 
each minute, which in turn went into 
another mixture in the next step of 
the process. The liquid was cooled 
units with chilled 
the 


coolers 


in shell and coil 
being circulated through 
the 
and the piping system is shown in 
Fig. 1. 

The cooling 
to cool the chemical liquid at the re- 
quired rate and to the proper tem- 
perature by forcing chilled 
through the cooling coil at the rate 
of 100 gpm. The design called for 
a pressure drop of 10 psi from the 


waler 


coils. The design of 


were designed 


units 


water 


inlet to the outlet of the coils. 
The the 


leaving controlled 


temperature of liquid 
the chiller 
automatically by regulating the flow 


of the chemical solution through the 


was 


chiller so as to maintain the proper 
outlet temperature. The quantity of 
liquid cooled was dependent upon the 
rate at which the chilled water was 
circulated through the cooling coils. 
If the rate of chilled water circulated 
and the temperature were held con- 
stant. the amount of liquid cooled 
minute would also remain con 


However. if the quantity of 


per 
stant. 
water circulated per minute was 
varied, the thermostatic control would 
vary the output of the liquid pro- 
portionally. 
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It was essential that the cooled 


chemical solution be delivered to 
another stage in the process at a close 
ly controlled rate. 
was important that the output from 


To ac 


( onsequently . a 


the coolers be held constant. 
complish this, the temperature and 
quantity of water circulated through 
the coolers had to be maintained 


close to the specifications. 


Piping Shaved 

The plant had been built during 
the closing months of World War II. 
when so often it was not a matter 
of choosing the right equipment, but 
a problem of getting any kind of 
equipment that would serve the pur 
pose. Piping was both scarce and 
expensive, so the piping installation 
was “shaved” wherever possible. 

Only half of the cooling units were 
installed at first, with the expectation 
that the remainder would be installed 
later. However, two centrifugal 
pumping units were included in the 
original installation, which provided 
a spare unit in case trouble was ex- 
perienced with the pump carrying 
the load. 

The system operated satisfactorily 
during the first year. There were a 
few times when the single pump 
failed to maintain the 10 psi_pres- 
sure at the chillers when the voltage 
on the overloaded line which supplied 
the motors for the pumps dropped 
below normal. Of course, this dif- 
ficulty was easily remedied by start- 
ing the second pump, which brought 
the pressure back to normal. 


Discharge Pressure Too Low 
Trouble was encountered as soon 
as the second half of the installation 
was completed and placed in opera- 
tion. Doubling the capacity of the 
plant required double the original 
With both pump. 


ing units and all the liquid coolers 


amount of water. 


in operation the water pressure at 
the inlet to the liquid coolers was 
below 5 psi. With one pump in 
operation and half of the coolers in 
service the discharge pressure at the 
pump header was approximately 41 
psi. With both pumps in operation 
and all coolers in service the dis- 
charge pressure only went up to 44 
psi. 

The obvious conclusion was that 
the discharge pressure of the pumps 
had to be increased. That posed the 
next question how much should 


the pressure he increased ? 
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Determining Pump Head 


From the blueprints it was found 
that the static head from the pump 
discharge to the distributing headet 
at the coolers was approximately 55 
ft. To check this, the suction valve 
at one pump was closed after it 
stopped while the other pump re- 
mained in operation. Then the dis 
charge valve for the running pump 
was closed, thus insuring a column 
of water in the line from the supply 
header at the coolers to the suction 
valve of the pump. Also, a connec 
tion on the cooler supply header was 
opened to check if it was full. 

The gage on the pump discharge 
header showed a pressure of 25 psi 
which corresponds to a head of 58 
ft. Since this value checked closely 
with the blueprint figure of 55 ft, 
it was concluded that a head of 55 ft 
could be used in the calculations. 

The total length of the 4 in. pipe 
line from the pump discharge header 
to the supply header at the coolers 
was 150 ft. This included allowances 
for elbows and valves in the line 
The next step was to determine the 
friction head in the line. 

Each one of the cooling units was 
designed to use chilled water at the 
rate of 100 gpm at a pressure differ- 
ence between inlet and outlet of 10 
psi. There were eight coolers in the 
completed installation, and four in 
the first part of the installation. The 
test was made on the first half, which 
had operated satisfactorily with one 
With the four 
coolers in operation the flow through 
the line should have been 400 gpm. 

By throttling the pump discharge 
valve slightly the pressure on the 


pump in operation, 


supply header at the coolers was 
adjusted until the specified pressure 
of 10 psi was obtained: this cor- 
responds to a 23 ft head. Adding 
this to the 55 ft static head made 
a total of 78 ft. 

With the discharge from the pump 
partly throttled, the pressure gage on 
the pump discharge header indicated 
a pressure of 40 psi which corre. 
With the 
pressure on the supply header and 
the static head totaling 78 ft. the 
friction head in the line would be 
9% 78 or 15 ft. 


sponds to a 93 ft head. 


What About Pressure Loss? 


The pressure loss in piping, or 
the pressure required to drive water 
varies with the 


through a_ pipe. 
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square of; the velocity. If the flow 
is doubled, the pressure required lo 
drive it through the line is increased 
jour times; if the flow is tripled, the 
pressure has to be increased nine 
times. This is a point that is fre 
quently overlooked in designing and 
operating pump and piping systems 
in many industrial and institutional 
plants. 

In this case, with a friction head 
of 15 ft on the line at a flow rate 
of 400 gpm, the velocity would have 
to be doubled to deliver 800 gpm. 
Doubling the velocity would increase 
the friction head four times, from 15 
ft to 60 ft and the total head on 
the pumps would be increased to 

60 or 138 ft. To insure adequate 
water flow under full load operation 
of the system, even with reduced volt 


‘ 


0 
o 


age on the motors, the pumps should 
have been designed for a_ friction 
head of 150 ft at the required capac 
ity with the 4 in. piping system in 
stalled. 
When the 
pumps were 
covered that the rated capacity of 
each was 500 gpm against a head 
of 85 ft. Evidently, the capacity of 
the pump had not been exceeded at 
400 gpm. with the head of 93 ft when 
only one half of the svstem was in 
With the discharge valve 
closed, the pumps showed a pressure 


name plates on the 
checked, it was dis 


operation. 


of 45 psi. corresponding to a head of 
104 ft. No matter how many pumps 
of the same type and capacity would 
have been installed, only a little over 
half the normal full load require 
ments could he delivered with the 
The first 


members of the 


existing pump installation 
reaction by most 
plant staff was that new 
should be installed. 


pumps 


Piping Loss Too High 

At this stave of the diagnosis of 
the problem, it hecame apparent that 
the bottleneck was in the 4 in 
pipe line and not in the pumps. If 
the friction loss in the piping could 
he reduced to about 10 ft at full load. 
the existing pumps would have am 
ple capacity. 

A study of charts and tables avail 
able on the flow of water in piping 
revealed that an increase in the pipe 
diameter of 50 percent, from 4 to 
6 in., would permit 800 gpm to be 
delivered with a friction loss of about 
9 ft for a 100 ft length of pipe, or 
7.5 ft for 150 ft. 
prise, but after checking and double 


1 his was a sul 
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2 FRICTION LOSS in 4 in. and 
6 in. pipes, 100 ft long, for dif- 
ferent capacities 


checking it was decided that a 6 in. 
line should replace the 4 in, line. 
With the 6 in. line the total head on 
the pumps would be 78 4 7.5 on 
about &6 ft, which indicated that 
some reserve capacity would be avail. 
able to meet a greater demand or an 
increase in the total head. 


New Piping Saves Power 


There was an important advantage 
A flow of 
600 gpm is equivalent to 6664 Ib of 


in replacing the pipe line. 
water, If this amount of water is 
discharged against a 140 ft head, 
which would be the case if new 
pumps had been installed, the dis- 
charge would total 933,000 ft-lb o1 
the equivalent of 28.3 hp. The same 
quantity discharged against a 90 ft 
head, to be liberal, through the new 
pipe line would total 600,000 ft-lb 
or the equivalent of 18.2 hp. This 
difference of 10 hp is appreciable. 
Assuming that the average pump and 
motor efficiency is 60 percent for a 
unit of this size under these operating 
conditions, the power input would 
have to be 17 hp greater or about 
12.5 kw. In 24 hr operation addi 
tional totals 300) kwhr 

which at le per kwhr gives a total 
of $3 per day. In 100 days, it adds 
up to $300. At this rate the cost 
of changing the pipe line would be 
returned in savings in a short time 
and would continue to pay dividends 
as long as the line continued in sers 


power 


ice under the same conditions. 
Proof of Solution 


The most pleasant experience came 
when the system with the new line 
was put into operation. With all 
eight coolers in operation the 10 psi 
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pressure could be maintained at the 
cooler inlets with a pressure of about 
37 psi on the pump header, corre- 
sponding to an 86 ft head. The fric- 
tion loss in the piping was only 86 
78 or 8 ft. Twice the amount was 
being delivered through the new 6 in. 
line with 7 ft less friction loss 
with capacity and head to spare. 
One reason for the low friction loss 
was that long radius 45 deg ells and 
Y fittings were used instead of tees 
whenever possible in making up the 
line. Most of the connections were 
welded, and where screwed connec- 
tions were used special care was used 
to ream the pipe ends to almost a 
feather edge even the edge was 
rounded off with a file to make the 
joint a smooth surface, Gate valves 
were substituted for the globe valves 


used in the 4 in. line. 


Capacity of 4 In. vs. 6 In. 

The relative capacities and friction 
losses for 100 ft lengths of 4 in. and 
6 in. pipe are shown in Fig. 2. Of 
course the friction loss varies in 
direct proportion to the pipe length. 
The relation of capacity to friction 
loss is not so simple, as will be noted 
by referring to the graph. It varies 
directly as the square of the velocity 
and inversely as the diameter. If the 
rate of flow is doubled, the friction 


How- 


ever, if the pipe diameter is doubled 


loss is increased four times. 


while the velocity remains constant, 
the friction loss is reduced one-half. 
It is obvious from these proportions 
that a small change in pipe size, 
particularly in the smaller sizes, re- 
sults in a radical change in the fric- 
tion loss. Consequently, it is usually 
good engineering practice to use 
liberal pipe sizes for most services. 
It takes additional power to maintain 
flow against a high friction head 

and if the head is excessive, the extra 
power cost will soon pay for a larger 
piping system, as illustrated in this 


case, 


Effect of Pump Characteristics 
One more point should be men- 
tioned in connection with problems 
of this kind. Most centrifugal pumps 
fall into two major classifications, as 
far as head and capacity are con- 
a flat head-capacity char- 
acteristic, or a sleep head-capacity 
characteristic. In the flat head-ca- 


cerned 


pacity type, the head remains practi- 


cally constant from no discharge to 
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3 CHARACTERISTIC HEAD 
CAPACITY curves for centrifugal 
“A” showing a flat char- 
a steep charac- 


pumps, 
acteristic and “B” 
teristic 


90 or 60 percent of rated capacity. 
after which the head drops as the 
capacity is increased to its full load 
rating. This is illustrated by curve 
‘A” in Fig. 3, which shows the head- 
capacity curve for the pumps used 
in this discussion. Curve “B” in 
Fig. 3 shows the head-capacity char- 
acteristic of a pump designed for the 
same full load capacity and head, but 
with a steep characteristic. It will 
be seen that the head rises steadily 
as the capacity is reduced, until at no 
load it is about 50 ft higher than the 
head at full-load capacity. 

Referring to the curves in Fig. 3, 
for instance, if at any time the head 
increases to 105 ft, the pump repre- 
sented by curve “A” will stop pump- 
ing while the pump represented by 
curve “B” will still deliver approxi- 
mately 400 gpm and will even de- 
liver around 350 gpm against a 110 
ft head. If there is any doubt about 
the calculations of the head and ca- 
pacity in making up specifications 
for a new pumping system or if 
there are prospects of considerable 
variations in the head while the 
pumps are in operation or if ad- 
ditional capacity may be required at 
a later time, the pump with the steep 
characteristic should be selected. 
Pumps with a flat characteristic will 
be the most economical to operate 
where the head remains constant 
within narrow limits. If there is 
any doubt about what type of pump 
to use, the manufacturer should be 
consulted, as impellers can be de- 
signed to successfully and efficiently 
operate under any number of dif- 
ficult conditions. 
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Consider the Factors 


It cannot be too strongly empha- 
sized that before any attempt is made 
to increase the flow through a pipe 
line permanently, the actual friction 
loss under existing conditions should 
be accurately determined. If the 
friction head is low and the static 
head high, there may be no difficulty. 
If the reverse is true, it may be im- 
possible to force the increased vol- 
ume through the system with the 
existing equipment. 


For most water piping systems in 
industrial plants and other large 
buildings, the size of the main lines 
from the pumps or supply centers 
to the distribution points should be 
based on a friction loss of 1 or 2 psi 
per 100 ft of pipe, or at the most, 
a 5 ft head. Then, if there is a need 
for additional capacity, the flow can 
be increased without a prohibitive 
increase in the friction head result- 
ing in excessive pumping costs or 
in expensive modifications of the 
piping systems. 


Practical Reference Table 


Practical reference figures for 
checking piping systems, or for de- 
signing new piping systems, is pre 
sented in the accompanying table 
showing the relations between ve- 
locity and friction loss in different 
sizes of piping. The table shows the 
velocity of flow produced by a pres- 
sure drop of 1 psi in 100 ft of clean 
pipe. Remembering that the friction 
loss varies directly as the length of 
the line and as the square of the 
velocity. it hecomes a simple matter 
to estimate the approximate friction 


RELATIONSHIP OF VELOCITY AND 
FRICTION LOSS in different sizes of 
piping 

Values given are based upon pressure drop of 
1 psi per 100 ft of pipe. 





Pipe size, in Velocity, fpm Capacity, gpm 
1 120 5 
180 4) 
240 85 
282 185 
312 325 
360 $50 
420 1100 
510 2200 
12 600 3500 





Data are based on clean pipe without corrosion, 
scale or deposits. The friction loss will be high 
er with corroded and scaled pipe 


loss for any length or any velocity, 
for the range of pipe sizes given. 


Referring to the table, if it is 
desired to deliver 64 gpm through 
200 ft of 2 in. pipe, the friction head 
will be twice that shown on account 
of the doubled length. Also, this 
head will be increased four times 
because of the doubled velocity which 
gives a result of eight times the fig- 
This il. 


lustrates the importance of keeping 


ure in the table, or 8 psi. 


the friction head low in new instal- 
If we had started out with 
5 psi friction head in the above 
problem and then doubled the length 
10 psi 
would be required to drive the water 


lations. 


and velocity, a pressure of 


through the pipe, and power costs 
would climb at the same rate. The 
same relations apply to all other pipe 
sizes, and this makes it comparatively 
simple to determine what the result 
may be if changes are made in exist- 
ing installations. 


Many reference books and manu 


facturers’ bulletins recommend ve 


locities up to 600 fpm for centrifugal 


pumps, without any qualiti ation re 
garding the pipe size. Many engi 
neers follow the same rule in the 
design of a piping layout. The as 
sumption applied is that the friction 
loss remains the same for a given 
velocity, regardless of the pipe size. 
This is not the case as will be seen 
from the table. In a 1 in. pipe 1 
psi will produce a velocity of 120 
fpm; in a 10 in. pipe | psi will pro- 
duce a velocity of 510 fpm. A ve 
locity of 600 fpm in a 1 in. pipe 100 
ft long will require a pressure of 
about 25 psi to drive the water 
through the pipe for the 4 in. 
pipe about 4.5 psi would be required 

for the 8 and 10 in. pipes a 600 
fpm velocity is all right, although 
the friction head will rise to 2 psi 
in the 8 in. pipe. The variation in 
the allowable velocity is based on 
the fact that the friction loss varies 
inversely as the pipe diameter the 
larger the diameter the lower the 
friction loss. If the 
doubled, the friction loss is reduced 
one-half providing the velocity re 


diameter is 


mains constant in both cases. 
These are practical figures that | 
have used for checking existing in 
stallations, or checking the design 
of a new line or pumping system 
Mathematical accuracy down to frac 
tions of 1 percent is not essential 
as there are too many variables in 
make such 
The rules 
and data presented are primarily for 
checking purposes, If they are in 
telligently applied, they will provide 
the right answers to most practical 


suc h problems whic h 


computations impractical. 


problems encountered in the aver- 
age industrial and institution piping 


system 


Engineer’s Job Is Social As Well As Technical 


THE ENGINEER'S JOB is a social as 
well as technical one, and he has a 
special obligation to participate in 
civic affairs in which good engi- 
neering is a vital factor, Carey H. 
Brown, manager of engineering and 


manufacturing services, Kodak Park’ 


Works, Eastman Kodak Co.. told the 
fall meeting of the American Society 
of Mechanical Engineers. at Roch- 
ester, N. Y. 

Calling on industry to bring out 
the best qualities of the engineers it 


hires, Carlos F. Harrington, chief 


engineer, Winsmith, Inc., speaking 
at the same meeting, asserted that 
engineering schools in this country 
are turning out uniformly well 
trained graduates who have a keen 
appreciation of engineering prin 
ciples. 

The broadening of the engineer 
by conferences might be extended by 
his activity in engineering societies, 
where he can discuss his problems 
with fellow engineers. “To manage 
ment this has a sales advantage. 
because it presents its name to those 
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who, to a great extent, influence 


Aside from the broad 
ening effect on the engineer himself. 


purchasing. 


it acquaints a very select group with 


the activities and product of his 


sponsor,” Mr. Harrington stated 
The engineer can be developed by 
encouraging him to take part in af 
“The better 
a corporation is known in its home 


fairs of his community 


town, the easier it is to get satished 
workmen and an interested attitude 
of local government toward the com 
pany in its midst,” he said 





QUESTION OF THE MONTH 





How Much Does Air Conditioning 
Boost Office Efficiency? 


@ /F YOU DON'T HAVE the answer to 
a heating, piping or air conditioning prob 
lem chane es are someone else does or 
can be helpful on part of it. That's the 
reason for HPAC's Question of the Month 
“idea exchange.” 

@ YOU ARE INVITED to contribute a 
question for publication, or an answer to 
a published question. Please address your 
reply to the Editors, Heating, Piping & 


Air Conditioning, 6 N. Michigan Ave., 


Chicago 2. 


@ RECENT ol ESTIONS have heen 
asked about the speci fu advantages of aur 
conditioning office space, as such informa 
tion is useful in justifying the investment 
in a proposed air conditioning installation. 
The following comments give useful in 
formation on this matter. Further data 
along the same lines for future publication 


will he most welk ome, 


tL. B. PETERSON — 
‘Can Expect At Least a 
10% Production Increase”’ 


Ir HPAC coup develop definite 
data concerning the increase in of.- 
fice efficiency through air condition- 
ing, I am confident it would be of 
inestimable value to companies con- 
sidering installing air conditioning. 

Several years ago I made a study 
as a basis of proposing installation of 
air conditioning in the design depart- 
ments of the company with which I 
am connected, There are approxi- 
mately 800 people in the design de- 
partments alone and 400 in the re- 
lated office departments. The only 
specific data T could obtain was a 
study made by the Detroit Edison Co. 
several years ago, which indicated 
that for 314 months in the summer 
production increased 51.4 percent 
through air conditioning, improved 
lighting, and soundproofing in its 
design departments. 

After visiting several other design 
departments having air conditioning, 
I concluded that an overall increase 
in efficiency of approximately 20 per- 
cent for the full year could be ex- 
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pected. On this basis I recommended 
that through such improvements we 
could expect a minimum of 10 per- 
cent increase in production. 

Our air conditioning was installed 
partially in 1952 and the balance 
last summer. Unfortunately, we have 
no means of direct measurement; 
however, discussions with the drafts- 
men bring out estimates of increase 
in efficiency during the summer 
months (which are quite hot in Vir- 
ginia) from 20 to 100 percent. Most 
of the men indicate 30 to 50 percent 
increase. However, these estimates 
were made during the hot weather 
when the psychological effect of the 
advantage of air conditioning was at 
We are particularly im- 


its height. 
improvement in 


pressed with the 
morale, the reduction in controversies 
and irritations between draftsmen. 
Also, the great reduction in dirt has 
helped improve the work produced. 

L. B. Pererson, Assistant to Ex- 
ecutive Vice President. Newport 
News Shipbuilding and Dry Dock 
Co. 


Ss. M. MINER — 
“This Question a 
Controversial One’’ 


THE QUESTION OF how much does air 
conditioning boost office efficiency 
has been the cause of controversial 
statements ever since air condition- 
ing has been applied in office space. 
Spec ific cases have heen presented in 
an attempt to give some information, 
but in almost all cases the general- 
ized statements and results are of 
more value than any statistical fig- 
ures. The “controls” and gages of 
performance for this question are too 
difficult to permil of highly accurate 
statistical results. 

A survey was made some years ago 
by an impartial business research 
organization to analyze the reactions 


of users to air conditioning. Follow- 


ing are some of the comments and 
information picked from that  sur- 
vey: 

To the question “Do you find that 
air conditioning increases the effi- 
ciency of your employees” 91.3 per- 
cent of the office building employers 
answered “yes”, 8.7 percent an- 
swered “don’t know”, and 93.3 per- 
cent of the bank employers answered 
“yes” and 6.7 percent answered “no”. 
Seventy-eight percent of the office 
building management reported that 
increased work was done by employ- 
ees in air conditioned space, 43.5 
percent reported reduced errors and 
21.7 percent reported reduced ab- 
sences and tardiness. For bank man- 
agers, the percentages were 66.7, 73.3 
and 46.7, respectively. 

One office building manager re- 
ported that various tenants indicated 
efficiency increases on the part of 
employees ranging from 10 to 100 
percent. As a side line, there was 
one comment that air conditioning 
tended to bring employees back to 
work after lunch hours quicker on 
the hotter days. 

In surveying the employees them. 
selves, one of the questions that was 
asked was “If you changed positions 
would you prefer an air conditioned 
Almost 90 percent of all 
in the definitely af- 


place”, 
replies were 
firmative group. 

The writer discussed the subject 
of worker efficiency in an article on 
Why Precision Manufacturing Plants 
Are Air Conditioned in the July 1952 
HPAC, 


quotations and 


There were several specific 
references in that 
article. 

The Detroit Edison Co. made an 
efficiency survey of a drafting room 
Before 

work 


operation several years ago. 
air conditioning. 8988 new 
units required 5008 man-hours. Fol- 
lowing air conditioning, 10,474 work 


units required only 3872 man hours, 


Heating, Piping & Air Conditioning, November 1953 








an apparent increase in efficiency of 
51.4 percent. This study was sum- 
marized by Paul G. Heidman in the 
October 1939 HPAC.—— S. M. Miner, 
Consumer Sales Manager, Westerlin 


& Campbell Co. 


W. 8. HARRIS — 
Maximum Concentrations 


of Beryllium in Air 
@ A READER OF HPAC has asked for 


advice on ventilation facilities for a plant 
engaged in beryllium operations. The fol 
lowing suggestions were prepared in an 
swer to his question, 

THE MAXIMUM permissible concen 
tration of beryllium materials in the 
air is best defined by the following 
recommendations of the General 
Manager of the U.S. Atomic Energy 


Commission. 

“1) The in-plant atmospheric concentra 
tion of beryllium at beryllium operations 
should not exceed 2 micrograms (0.000002 
grams) per cubic meter as an average con- 
centration throughout an 8 hr day. 

“2) Even though the daily 
might be within the limits of recommenda- 
tion 1, no personnel should be exposed to 


average 


a concentration greater than 25 micrograms 
per cubic meter for any period of time, 
however short. 

“3) In the neighborhood of an AEC plant 
handling beryllium compounds, the average 
monthly concentration at the breathing 
zone level should not exceed 0.01 micro 
gram per cubic meter. 

“4) There should be an adequate med 
ical program, supervised by a physician 
who is familiar with beryllium poisoning, 
to cover all workers exposed to beryllium 
and its compounds, 

“5) If there is any evidence that an in- 
dividual has chronic beryllium poisoning, 
such an individual should be excluded 
from any further exposure to beryliium 
compounds, 

“6) Beryllium should be 
carried on in as few places as possible, 

“7) Beryllium and beryllium compounds 
should not be used by uninstructed or un 


operations 


supervised groups in any operation that 
will produce atmospheric contamination 
(dusts, fumes, mists, etc.)” 

As can be seen from the above, the 
concentration of O.0OL gram per 
cubic meter of air mentioned in the 
reader's question is much higher than 
should be permitted. It has been our 
experience that concentrations even 
as little as 1/10 of this amount are 
sufficient to cause immediate illness 
and possibly death. This would in- 
dicate that very careful exhaust venti- 
lation control and engineering control 
of all beryllium handling operations 
is essential to the safe processing of 
this material, Our experience has 
shown, however, that with conven- 
tional ventilation it is possible to 


handle large quantities of pure beryl. 
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READER ASKS — 


large buildings. 


buildings. 

“It would be very helpful to me 
HPAC’s readers 
or guarding against such freeze-ups. 
tages of the various schemes could be summarized, it would aid us in 


{ve., Chicago 2] 





How Should We Protect Against 
Freeze-Ups of Air Conditioning Coils? 


“I believe there are several different methods for protecting against 
freeze-ups in chilled water circulating systems for air conditioning 
The problem is of particular interest to us right now, 


as we recently spent $4500 to replace a damaged coil in one of our 
to know more about the different ways of preventing 


deciding what to do in our buildings.” 


[You are invited to comment on this question, giving actual examples if pos 
sible. Address the Editors, Heating, Piping & 


and, | am sure, to other of 


If the advantages and disadvan 


JW. 


fir Conditioning, 6 N. Michigan 








lium materials with complete safety. 

Item 3. which pertains to the con- 
centration of atmospheric pollution, 
requires a quite diflerent order of 
control. The required concentration 
of 0.01 microgram per cubic meter 
in the outside air is a very stringent 
requirement. This can be attained 
with conventional air cleaning devices 
but only if all gaseous effluents enter 
ing the atmosphere are first treated 
It has been our experience that any 
good cloth filter which is adequately 
maintained is quite satisfactory for 
this service. Electrostatic precipita- 
tion designed specifically for high 


Reproduces Atmosphere 


THE IDEA THAT the organic com 
pounds that serve as the basis of 
life were formed when the earth 
had a reducing atmosphere (methane, 
ammonia, water and hydrogen) in- 
stead of an oxidizing atmosphere 
nitrogen, 
and water) is studied by 
Stanley L. Miller, graduate student 
at the University of Chicago. 

The idea comes mainly from con- 


(carbon dioxide, oxygen 


being 


49 Heat Pump Units 


THE “LARGEST SINGLE installation of 
heat pumps on record” will be made 
in a luxury motel in: Miami Beach, 
according to the General Electris 
Co. A multiple installation of 49 
units will provide all-electric year 
‘round air conditioning in the Bel 
mont Park motel. 

The motel consists of 22 one story 
buildings. each with 10 living units 


and all completely air conditioned 
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efficiency operation (greater than 


99.9 percent) may be satisfactorily 
used where cloth presents problems. 
In certain cases where.the beryllium 
material is water-soluble, wet col 
lectors of efficient conventional de 
sign are preferable. 

The most satisfactory filter that 
we have found for general service 
in an application of this type is 
one using wool-felt as a filtration 
medium and reverse jet cleaning. 
W. 3B. Harris, Chief, Industrial 
Hygiene Branch, Health and Safety 
Div., New York Operations Office, 


U.S. Atomic Energy Commission 


of Prehistoric Times 


siderations of the abundance of the 
elements in the universe and process 
es in which these elements can be 
fractionated during the formation of 
the earth, 

His experimental apparatus can 
duplicate the atmosphere as it was 
believed to he some 3 billion years 
ago, and has synthesized amino acids 

which, according to speculation, 


may have combined to form life. 


Serve New Motel 


It includes four administration build 
ings, a restaurant and lounge, 

The heat pumps are being installed 
by Mechanical Contractors Supply, 
Inc., Winter Park, Fla. An im 
portant factor in the decision to in 
stall the units in multiple was the 
Hexibility of installation and opera 
tion In the latter case, the machine 
Is in operation only when the roots 


it is serving are occupied 
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Early Railway Car Heating 


Aided Today’s Progress 


SAMUEL R. LEWIS, consulting me 
chanical engineer and a member of 
HPAC's board of consulting and con 
tributing editors, comments informally 
each = month = on practical heating, 
piping and air conditioning problems. 


BEING DISSATISFIED with the improp- 
erly heated railway passenger coaches 
of 100 years ago Henry Rut. 
tan, a Canadian, devised an improved 
method for distributing the heat 
generated from the wood burning 
stove. Prior to Ruttan, the stove 
was usually near one end of the 
coach, and the people near the stove 
could get warm, but the people at 
the other end of the coach had to 
suffer. Mr. Ruttan developed a floor 
construction for the coach through 
which the cool air could circulate 
back to an encasement around the 
stove and after being warmed, would 
recirculate throughout the car. | 
have time-faded letters to Mr. Ruttan 
implying that the writers would post- 
pone their planned journey until 
they could be assured that such a 
Ruttan-heated coach would be in the 
train. 

Ruttan extended the idea of this 
thermally-induced air circulation to 
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the heating and ventilating of school 
rooms. The air, warmed by a big 
central furnace that served several 
rooms, entered the classroom through 
a large single grille on an inner wall, 
close to the floor, ‘he air was re- 


recirculation through 


turned — for 
many small openings at the floor 
along the outer walls of the room. 
The returning air passed between the 
wood joists and between secondary 
high, transverse to the 
Thus the air could 


joists 4 in. 
primary joists. 
pass under the entire floor to be col- 
lected into a central duct leading to 
the encasement around the furnace. 


Ventilation Added 


Eventually Mr, Ruttan’s 
sors were inspired to arrange for 


succes- 
ventilation meaning a positive ait 
change in each room accomplished 
by replacing with outdoor air, the 
air that had become odorous due to 
human contact. This ventilation was 
accomplished in hundreds of school 
buildings by enormous masonry 
chimneys, each with a furnace at its 
bottom to warm the chimney and in- 


duce its draft. The return air ducts 
from the classrooms were connected 
to the bases of the chimneys and with 
this arrangement an air change 
which approximated that now pro- 
vided in modern mechanically venti- 
lated schools was made possible. 

Until a few school buildings caught 
fire, this method of heating and 
ventilating was very popular. How- 
ever, if a fire ever started in a class- 
room, the tall chimney would pull the 
hot gases and embers through the 
wood joist spaces and the fire could 
burn the joists out with little evi- 
dence to anyone, either inside the 
building or outdoors. For this rea- 
son building codes now prohibit the 
use of combustible ducts for ventilat- 
ing purposes. 

The method delivered air to each 
room through one supply opening 


and removed it through several open 
ings at the floor. The supply open 
ing was close to the floor on an in- 
There was always an 
screen 


side wall. 
adjustable 
mounted on the floor near the outlet 
to protect the people close to the 
outlet from the air being admitted 
It was believed that 


metal deflecting 


into the room. 
the entering air had to be much 
warmer than the air already in the 
room. It was felt necessary to heat 


all of the air in the room. 
Return Location Unimportant 


In that day, no one dreamed of 
introducing air that had been refrig- 
erated so as to cool the room. When 
cooling with refrigerated air became 
general corollary de- 
veloped which stated that if the 
supply openings are so located that 
the cool air being admitted into the 
rooms covers all the areas, the loca- 
tion of the return air openings is rel- 
atively unimportant. This principle 
is the reverse of Ruttan’s idea that 
the cool air outlets must be distrib- 


available, a 


uted evenly, regardless of their loca- 
tion. Necessity of delivering the 
cool air positively to the hot spot, 
has been demonstrated in many air 
cooled theaters and manufacturing 
process rooms. Likewise, in heating, 
it has now been proven that if the 
supply openings are located along 
exterior walls so as to combat the 
cool air dropping off the windows 
and walls, the location of the return 
air openings is relatively unimpor- 
tant. 

This method of heat distribution 
and return air ‘collection, which 
provides better results, is the reverse 
of Ruttan’s method. However, un- 
doubtedly Ruttan’s dissatisfaction in 
railway coach heating many years 
ago was part of the beginning of the 
march of progress in advancing heat- 
ing, ventilating and air conditioning 
as we know it today. 
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DATA SHEET 





Weather Bureau Issues 


New Degree Day N 


THESE NEW NORMAL degree day fig- 
ures are based on U. S. Weather Bu- 
reau records for the 30 year period 
1921 to 1950, inclusive. 

Where a weather station had a 
record for the entire 30 years from 
the same instrument tempera- 
ture normals are the 
monthly values for the 30 
Normal maximum and normal mini- 
mum values were used to obtain 
monthly normals. The annual nor 
mal temperature is obtained by di- 
viding the sum of the annual normal 
maximum value and the annual nor- 
mal minimum value for temperature 


site, 
mean of the 
years. 


by two. 
For stations that did not have con- 
from the same in- 


tinuous records 


strument site for the entire 30 years, 


1921-1950, the means were adjusted 


to the record at the present site. In 


these adjustments, a “difference fac- 
tor” was used for temperature. This 
factor was determined by parallel 
comparison, either between records 
at the actual station sites or through 
a second station that had a continu- 
ous record to compare against both 
sites for obtaining the resultant ad- 
justing factors. Normals were there- 
after obtained as outlined above. 
These normals are derived from 
the values for the monthly normal 
maximum and minimum tempera- 
tures, and are computed on the stand 
ard base of 65 F. ‘The seasonal to- 
tal is equivalent to the annual total. 


ormals 


The system of normals departs 
from those previously used. The 30 
year (1921-1950) 
for the computations is consistent 
with the term of years accepted by 
the World Meteorological Organiza 
tion for Also, 
painstaking effort has been made to 
secure that artificial 
smoothing of the curves of monthly 
data; 


period adopted 


climatic normals. 


values avoid 


and seasonal march of the 
where the station and exposure for 
records in a given locality have been 
changed, the whole record has been 
carefully studied and adjusted to the 
latest source of records and reports. 

“AP” after the city name indicates 
“CO” indicates 


“airport station”; 


“city office station”. 


NEW NORMAL DEGREE DAY figures, monthly and seasonal 


AP indicates airport station, CO city office station 





Station 


Anniston AP 
Birmingham Alt 
Mobile AP 
Mobile CO 
Montgomery AP 
Montgomery CO 


Flugstaff AP 
Phoenix AP 
Phoenix CO 
Prescou’ AP 
Tuscon AP 
Winslow AP 
Yuma AP 


Fort Smith AP 
Little Rock AP 
Texarkana AP 


Bakersfield AP 
Beaumont CO 
Bishop AP 

Blue Canyon AP 
Burbank AP 
Eureka CO 
Fresno AP 

Los Angeles AP 
Los Angeles CO 
Mount Shasta CO 
Oakland AP 
Red Bluff AP 


Mar May Jun Aug 


ALABAMA 


ARIZONA 


165 
0 
164 
0 
144 


0 
ARKANSAS 
24 
18 


0 


CALIFORNIA 
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NEW NORMAL DEGREE DAY figures, monthly and seasonal 
{P indicates airport station, CO city office station 
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CALIPORNIA (continued) 
Sacramento AP 104 4 
Sacramento CO j j 19 » 

Sandberg CO 

San Diego AP 

San Francisco AP 

San Francisco CO 

San Jose City Coop. St 

Santa Catalina AP 

Santa Maria AP 


COLORADO 


Alamosa AP j 129 440 
Colorado Springs AP } 

Denver AP 

Denver CO 

Grand Junction AP 

Pueblo AP 


Bridgeport AP 
Hartford AP 
New Haven AP 


DELAWARI 


Wilmington AP 49¢ 110 
DISTRICT OF COLUMBIA 


Washington AP ? 3 87 
Washington CO a 
Silver Hill Obs 2 ? 107 


FLORIDA 


Apalachicola CO 
Daytona Beach AP 
Fort Meyers AP 
Jacksonville AP 
Jacksonville CO 
Key West AP 

Key West CO 
Lakeland CO 
Melbourne AP 
Miami AP 

Miami CO 

Miami Beach Coop 
Orlando AP 
Pensacola CO 
Tallahassee AP 
Tampa AP 

West Palm Beach AP 


Albany AP 
Athens AP 
Atlanta AP 
Atlanta CO 
Augusta AP 
Columbus AP 
Macon AP 
Rome AP 
Savannah AP 
Valdosta AP 


Boise AP 
Lewiston AP 
Pocatello AP 
Salmon 


Cairo CO 

Chicago AP 

Joliet AP 

Moline AP 1296 

Peoria AP 1240 

Springfield AP . 1166 958 

Springfield CO 1116 907 
This tabulation will be continued next month 
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Costs of Operating the Heat Pump 
in the Equitable Building 


By J. Donald Kroeker* and Ray C. Chewning 


THE PERFORMANCE of the heat pump 
installation for year ‘round air condi- 
tioning of the Equitable Building in 
Portland, Ore., has been observed 
for a period of one year. This papet 
discusses the results obtained with 
reference to energy costs for heating 
and cooling, and costs of mainte- 
nance, repair and operation. 

Derivation of the cost of opera- 
tion, segregated with regard to heat- 
ing and cooling, of a heat pump 
system controlled automatically and 
providing heating and cooling simul- 
taneously is complex and requires 
analysis and understanding of a large 
number of factors; namely, (1) the 
building; (2) use as affecting de- 
sign, costs, and operation; (3) the 
heat pump system; (4) basic differ- 
ences between a heat pump and a 
conventional affecting 
costs; (5) heating and cooling load 
distribution. 

Further considerations: in provid- 
ing a paper of usefulness require 


system as 


inclusion of comparisons of operating 


costs with those of conventional 


*Consulting Engineer Member of ASHVE 

**Otfice o Donald Kroeker, Professional 
Engineers. Member of ASHVE 

IExponent numerals refer to References 

For presentation at the 60th Annual Meeting 
of Tur AMERICAN Society OF HEATING AND 
VENTILATING ENGINFFRS, Houston, Tex., January 
1954, 


SUMMARY — Two previous pa- 
pers on the heat pump in the 
Equitable Building have re- 
ported design and operating re- 
sults, respectively. This third 
paper reports on operating costs 
for one calendar year. Energy 
costs per square foot of net rent- 
able area developed as 0.52 cents 
for heating and 3.85 cents for 
cooling. Total costs, including 
salaries and other chargeable 
items, also per square foot, were 
2.2 cents for heating, 9.1 cents 
for cooling, or a total of 11.3 
cents, 

Comparisons of energy costs 
for the building are also made 
with normal sources of energy 
available in Portland and with 
rates in other cities. Heating 
with district steam would have 
cost 6.38 and with oil 4.44 times 
as much as experienced with the 
heat pump in the year studied. 


separate systems for heating and 
cooling, conversion of final cost fig- 
ures to rate schedules in other cities, 
and recommendations for considera- 
tion of heat pumps to larger build- 
ings. as may be deduced from the 
papers and experience on the Equit- 


able Building heat pump. 
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Se at 


** Portland, Ore. 


The Building Described 


While a general description of the 
building, its air conditioning system, 
and its heat pump are included here- 
in, as necessary in discussion of costs, 
a more adequate understanding there- 
of will be attained by review of the 
previous papers. The first paper' 
described the system and considera- 
tions in selection of the design used 
in the system. The second’ reported 
operating experience, heat balances, 
and thermal efficiencies found effec- 
tive in one year’s operation of the 
system. It had been planned to 
include cost data in the second paper, 
but accurate costs could not be de- 
termined at that time, because suit- 
able recording electrical demand 
meters, necessary to determine incre- 
ments of demand chargeable to heat 
pump operation, were not available 
for installation. 


A 12-story office building with a 
basement and two penthouse levels, 
the building, Fig. 1, rises 200 ft 
above the street, is 200 x 100 ft in 
area at the street level and 62 x 200 
ft at the third floor level and above. 
It has a floor space of 212,000 sq ft 
(of which 148,711 sq ft is rentable 
space) and a volume of 2,275,000 cu 
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ft. Architecturally, it includes many 
innovations. I[t is the first all-alu- 
minum-clad office building in the 
United States. The 
double glazed, extend from column 
and are flush with the 
The ex- 


windows are 


to column, 
building face throughout. 
ternal panes of the windows are of 
heat-absorbing type glass. 


Use Affects Design and Cost 


The Equitable Building is a rental 
office building throughout. This had 
a bearing on system selection. Since 
each square foot of rentable space 
is revenue-producing, mechanical 


rooms on floors were eliminated. 
Since rental buildings may be sub- 
ject to 


time, an all-air system was designed 


space rearrangement at any 


to eliminate the need for subsequent 
rearrangement of mechanical features 
and to provide means of effecting 
conservation and use of heat which 


would normally not be recoverable, ' 


as well as being required for cooling. 
for any desirable space 
rearrangement required was obtained 
by zoning by exposures’ rather than 


Provision 


by rooms. 

The habits of the occupants have 
a material effect on costs. The 
building is in use from 8 a.m. 
10 p.m., hence the time of operation 
is longer than usual. The building's 
electrical demand, exclusive of the 
heat pumps, has peaks at approxi- 
mately 1] a.m., 1 p.m., and 4 p.m. 
The first and third peaks are due to 


until 


capacity elevator operation accom 
modating occupants in their indul- 
gence of the American coffee habit. 
If heat pump peaks during these 
periods can be avoided, consequent 
demands chargeable to the operation 


of the heat pump are reduced. 
Air Conditioning System 


The building is completely air con- 


ditioned. A simplified diagram of 


Fig. 1—The Equitable 


Building 


the system is shown in Fig. 2. The 
heat pump which furnishes the heat- 
ing and cooling is composed of four 
diffusion-type centrifugal, water-chill- 
ing machines, Fig. 3. Well water 
is the heat source. Wells not being 
pumped are used for disposal. 

Referring to Fig. 2, the 
consists generally of the following: 


system 


Twelve air conditioning units, com- 
prised of fans and heating and cooling 
coils delivering air to plenums, from 
which air is mixed at the command of 
room thermostats in several zones per floor 

2. A recovery coil in the exhaust air. 

Two preconditioning coils, each to 
supply ventilation air to several condition 
ing units 

4. Four heat pumps 
5. Other pumps illustrated 

A settling tank, to collect sand, if any, 
from well water. 

Two warm wells and pumps, used for 
disposal during cooling. 

8. One cool well and pump, 
heating is greater than 


used for 
disposal when 


cooling 


During periods when heating is 


ereater than cooling the following 


operation is generally applicable: 


The warm water supply and return 
system is a closed circuit in which water 
is circulated by the heating pump. 

The warm well pump supplies well 
water to the settling tank pump. 

The ST (settling tank) pump sup- 
plies water through valve WI and the cool- 
ing pump, as required by thermostat T1, 
to the evaporator where heat is absorbed 
from it by chilling it. The heat absorbed 
is transferred to the refrigerant and be 
comes available for heating (see preceding 
section, paragraph 1). 

4. Chilled water is supplied to the sev 
eral cooling coils 

The discharge from the cooling coils 
passes through a recovery coil, absorbing 
heat from exhaust air, and thence to the 
preconditioning coils, where incoming ven 
tilation air is heated by this waste chilled 
water. 

The chilled water 
the casing of the cool well through valve 
Sl. The amount wasted is equal to that 
injected by the ST pump, the remainder 
being recirculated by the cooling pump. 


is then wasted to 


The temperature control for ait 
conditioning and the heat pump is 
somewhat more complex than ordi- 
nary.’ Heating and cooling are both 
available whenever the outside tem- 
perature is below 70 F. Well water 
from warm wells is injected into the 
evaporator circuit of the heat pump 
units whenever the heating load is 
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Settling | 
tank 


Flow diagram of the heating and cooling system with valves positioned for 


flow when heating load is greater than cooling 


the greater and from the cool well 
to the condenser circuit whenever the 
cooling load is greater. The system 
is completely automatic, except that, 
instead of being on a clock, switch- 
ing to start the system is manual. 
Accordingly, well waler sources, Op- 
eration to introduce well water, and 
capacity in operation are selected 
automatically. 


Basic Heat Pump Characteristics 


The significant difference between 


a heat pump and a_ conventional 
system, in which refrigeration is used 
for cooling and oil, gas. or other 
energy is used for heating. is the 
fact that. heat 


may be obtained as a by-product any 


with a pump, heat 
time the system is in operation to 
obtain cooling. This factor. of great 
economical con- 
heat 


heating system, was exploited in this 


importance in the 
sideration of the pump as a 
heat pump installation. 

In a building such as the Equitable 
Building. there are areas which re 
quire cooling even when the outside 
temperature drops to the design con 
dition of 10 F. Usually. 
loads occurring during normal heat 


cooling 


ing periods are handled by the in 
troduction of cool outside air. 

In the Equitable Building this was 
not possible, because the space al 
lotted to the mechanical equipment 
that it would have heen 


was such 


Heating, Piping & Air Conditioning. 


impossible, without reducing — the 


rental space for each floor, to at 
range the duct work to bring in the 
necessary Outside air and to control 
it to prevent drafts from air which 
Further. the cost of 


installation would have been consid 


was too cool, 


erably more to provide that type of 
Thus, if 


conventional 


system. instead of a heat 


pump a system with 


Fig. 3 


separate heating and cooling sources 
had been used in this building, the 
cooling equipment would have run 
of the 


every day year 


Reference to Fig. 4 


developed in 
studies prepared for the second pa 
per,” show that the minimum cooling 
load in the building is in the neigh 
borhoed of 125 tons. Therefore, com 
paring the heat pump system with a 
conventional type system, it becomes 
that the 


chinery would have operated to per 


ipparent refrigeration ma 
form a cooling function even though 
the heating load was considerably in 
load 


heating is done with the heat rejected 


excess of the cooling Since 
from this cooling load, this quantity 
of heat is a by product of cooling 
and the 
that quantity of heat can be charged 


It is shown as By-prod 


energy required to obtain 
lo cooling. 
uct Heating in Fig, 4 

Fig. 4 shows that, at an outside 
temperature of 50 F, the cooling 
load becomes greater than the heating 
load. Since the data from which the 
curve was constructed were obtained 
from records for cloudy weather, the 
changeover high. 
Whenever solar heat is effective, the 


actual outside temperature at which 


point, 50 F. is 


Main mechanical room, showing heat pumps at right and control panels 


with permanent recorders and operating control at left 
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OUTSIDE TEMPERATURE, 


the system changes from the condi- 
tion of heating greater than cooling 
to cooling greater than heating is 
often as low as 42 F, as determined 
by a study of the demand meter rec- 
ords together with the Portland rec- 
ords of the U.S. Weather Bureau. 


instrumented for Cost Study 


Data on the electrical character- 
istics of the pump and the building 
were obtained by the use of record- 
ing, integrating, electrical demand 
meters, Fig. 5, installed by the local 
power company on a temporary panel 
to enable collection of data required 
for this cost study. The recording 
meters for the mechanical 
Fig. 3, are a permanent part of the 
and were installed during 
construction.2. Considerable data ob- 
tained from them were used in prepa- 


ration of the paper on operating re- 


system, 


system 


sults.” 

A recording demand meter for the 
building was also installed in’ the 
spring of 1949, when the meter be- 
came available. Operating results 
had revealed the importance of build- 
ing demand characteristics in deter- 


°F. 


mining the simultaneous critical de- 
mand occurring in operation of the 
heat pump. Meter troubles resulted 
during the following heating seasons, 
so that the period from April 30, 
1952, to May 1, 1953, was the first 
for which complete and unbroken 
records were available. 

The separate recorders, registering 
maximum 30-min_ integrated de- 
mands, were installed for the heat 
pumps and auxiliaries as follows: 


a. Water chiller, the heat pumps. 

b. Settling tank pumps. (ST pump in 
Fig. 2). 

c. Heating circulating pumps. 

d. Cooling circulating pumps. 

e. Warm well pump. 

f. Cool well pump. 

g. Building master meter. 


With these meters the following 
electrical demands and consumptions 
could be determined: 


l. The building master meter could 
measure all energy used in the building. 
2. Data on energy use for the building, 
exclusive of the heat pump and auxiliaries, 
could be obtained by subtracting the totals 
inclusive, 


obtained from recorders a to f, 


from readings of the building master meter 


Heating, Piping 


Fig. 5—Recording electrical demand meters installed 
to enable cost determinations 


3. Energy the heat 
settling tank pumps, heating and cooling 


used by pumps, 


circulating pumps and the warm and cool 
deep well pumps could be read directly. 

4. Since the heating load is the greater 
when the warm well pump operates and 
cooling is the greater when no well water 
is used and when the cool well pump runs, 
periods chargeable to heating and to cool- 
ing could be determined from records of 
meters e and f. 


The energy required for the fans 


in the several conditioning units 
could not he measured separately, 
because the wiring as installed makes 
segregation impractical. It is in- 
cluded in the general building en- 


ergy figures. 


Methods of Analysis 


The kilowatt 
data for the building and the system 
were the demand 
meter charts after mounting them on 


and kilowatt-hour 


obtained from 
a device specially-constructed to per- 
mit simultaneous examination of all 
seven meter records for any given 
month, Fig. 6. Hour-by-hour data 
were thus studied on a total of 670 
ft of electric demand charts to ob- 
both electrical 
energy for the 
each group of equipment listed by 


tain demands and 


use building and 


the meters above. 


Maximum monthly electrical de- 


mands were found by inspection. A 


check 


was then made to determine 
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Fig. 6—Electrical demand charts being 
analyzed by groups of seven 


whether heating or cooling was the 
greater when the maximum demand 
for the month was established. ‘This 
was done by inspection of the cool 
and warm well records. 

If it was found that cooling was 
greater when the maximum com. 
bined demand was set for the month. 
the breakdown was made as shown 
for June in the first half of Fig. 
7; namely, 


1. The maximum combined demand was 
recorded for the month at 2:30 p.m. on 
June 26 and consisted of building demand 
and demand of equipment to provide cool 
ing. 

2. The combined demand at a_ time 
when the demand for the building only 
was maximum was recorded at 3:30 p.m 
on June 27 

3. The next bar in the graph shows the 
portion of the maximum combined demand 
for the month chargeable to cooling: 
namely, the difference between the maxi 
mum combined demand for the month and 
the maximum demand for the building 


only. 


This procedure was used bec ause 
cooling should be charged with only 
that portion of the maximum com 
bined demand for the month which is 
in excess of the demand which would 
have been established if there were 
no cooling in the building. 

If it was found that heating was 
the greater when the combined de- 
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mand was maximum for the month. 
the breakdown was as shown for 
January in the second half of Fig. 


7; namely, 


1. The maximum combined demand was 
recorded at 11:00 a.m. on January 26. 

2. The maximum combined demand ox 
curring when cooling was greater than 
heating was recorded at 2:30 p.m. on 
January 12 

3. The maximum demand for the build 
ing was recorded at 10:30 a.m. on January 
15. 

4. The last bar in the graph shows the 
distribution of demands to heating, to 
cooling, and to the building alone. The 
difference between the maximum com 
bined demand when cooling was the great 
er and the maximum for the building 
alone, was charged to cooling The dif 
ference between the maximum combined 
demand for the month and the maximum 
demand when cooling was the greater was 
charged to heating 


This procedure was used because 
the first requirement for considera- 
tion of the use of a heat pump is 
the decision to include cooling in the 
building design. The purpose of 
determining operating costs for the 
heat pump is to aid in the decision 
to use either the heat pump or a con- 


ventional cooling system with conven- 


DEMAND wm 100 kw 


“\ 
\ 
>> 


ELECTRICAL 


Fig. 7—Breakdown of 


demands chargeable tw 








heating, cooling, and 





tional heating for building air con 
ditioning. The heat then, 
should be charged only with that 


pump, 


portion of the maximum demand for 
the month which is in excess of the 
demand which would be established 
by the conventional cooling system 
The demand established by a heat 
pump when the cooling is greater 
than the heating is the same as would 
be established by a conventional cool 
ing system. Again, the cooling de 
mand should be only that portion 
of the maximum demand established 
when cooling is greater than heating 
which is in excess of the maximum 
demand which would have been es- 
tablished by the building if the build 
ing had no cooling system. 

The determination of energy con 
sumption was less complex, although 
laborious The data 


much more 


were obtained by planimeter tray 
erses of the recording demand meter 
charts of each of the meters pre 


viously listed, 
Analyses Discussed 


The analyses resulted in reams of 
tabulations, particularly in study of 
the march of daily demands, con 
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verted by half-hours to consumption 
of electrical energy. These analyses 
are represented tot 
The chart indicates 


three selected 
days in Fig. &. 
demands established by the end of 
shown.  Tlourly periods 


rather the 
corded and computed are shown for 


each hour 


than 0-inin periods re 
simplification, 
The building 
cludes the demand of the fans in the 
several air conditioning units, as dis 
Total 


demand shown in 


cussed in a following section 
Air Conditioning Cost, 

The demand for heat pump oper 
ation when the heating load is greal- 
est includes about 125 tons of cool 
As the heat pump demand in 


ing. 
load than 


creases due to a 
that required for heating, as deter 
mined by the source of well water, 


greater 


the energy becomes chargeable to 
cooling. This is illustrated in big. 8 
by changes between 9 a.m. and 10 
a.m. of November 13. Heating dur- 
ing subsequent hours is the by-prod- 
uct of cooling. 

The 


heating and cooling, a 


circulating pump load for 


load with 
minor variation, is chargeable to the 
type of effect, whether 
heating or cooling, and is not segre- 
The same 


service in 


gated in this chart. is 
true of the well water pumps, includ- 
ing deep well pumps and the set 
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Table 1 


Operation 
(Hrs.) 
Man®* | Clg 


Time 


Htg 


Month 
Htg 
May 4,694 
June 

July 

August 

September 

October 


Novembe 


l 
December 
January 

February 544 ) 51 25,36 2 
March 543 ’ ) 2 1 
April ‘ 1 31 9,72 l 


Total $208 


*Equipment on manual heating 


*Kwh 
“Kw 


as ST pump 


tling tank pump, shown 


in Fig, 2. 
The first chart on Fig. 8 for July 


operation for a day in which outside 


was selected because it illustrates 


temperatures reached the design dry- 
bulb temperature, 95 F. 

Operation on a day with 47 F out- 
side temperature, in which the system 
changed from operation chargeable 
to heating to operation chargeable to 
cooling, is shown in the second chart, 
that for 13, 1952. The 
maximum for the month, 
chargeable to cooling, occurred be- 
The morning 


November 
demand 


tween 10 and 11 a.m. 
hours were overcast; the afternoon 


partly sunny. 


15 


Consumption (Kwhr) 


Man* 


5,354 
695 
5,044 
4,163 
8,617 
1,644 


90,507 


Analysis of Electrical Demands and Energy Use 


Electric 
Demands‘ 


Hig | Clg 


Corrected Con 
sumption (Kwhr) 


Htg Cle 
1,814 64,201 
148 75,043 
110,512 
106,205 
94,981 
74,515 
,083 


By-prod 
uct? 
Cle Heating 
61,321 2, 
74,863 
110,512 
106,205 
981 
,435 
,783 


880 
180 


080 
300 
651 
234 

449 


,627 


28,984 
14,697 
36,113 
27,800 
16,141 
154,431 


»4,.040 
, 100 
410 
,160 


52,563 


5,044 


all 


was 


To illustrate a day in which 
energy use of the heat pump 
chargeable to heating, the data for 
November 24, 1952 
The day was overcast. 

The chart illustrates a type of op- 
eration not discussed; namely, man- 
ual heating. At 6:15 of the 
previous day, as well as at 6:15 p.m. 
of the day shown, the operating en- 
gineer concluded that a cold night 
was in prospect and that continuous 
operation through the night would 
reduce the pick-up load on the fol- 
Accordingly, he 


were selected. 


p.m. 


lowing morning. 
set certain equipment to run all night. 
This included one 70-ton heat pump, 
the heating and cooling pumps, fans 
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. Fig. 8—March of hourly electrical loads for three selected days 
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Table 2 


Electrical Monthly Rates 


(Schedule 32, Portland General Electric Co.) 


From 


Demand Charge 0 
Dollars Per Kw 


Excess above 


Energy Charge 
Cents Per Kwhr 


5S OM 
40 000 


Excess over 


on alternate floors, and, automatical 


ly, the settling tank pump and the 
By doing so, he 


warm well pump. 
avoided a high pick up load which 
would have probably resulted in a 
high demand chargeable to heating. 

Had the temperature been 15 fF 
or 20 F, he would probably have op- 
erated a 200-ton heat pump and all 
fans through the night. The manual 
operation illustrated is used in cold 
consecutive days 
holidays. 


between 
and over weekends and 
The effect of it is to 
energy use chargeable to heating but 
to avoid chargeable demands. 


weather 


increase the 


Data Summarized 


A summary of electrical demands 
and energy use by months is given 
in Table 1. 
time and electrical consumption to 
types of operation was necessary to 
enable determination of amounts of 
energy used for heating but charge- 
able to cooling as by-product heat- 
ing, resulting in corrected values of 
kwhr for heating and cooling. By- 
product heating is considered the 
heat rejected during minimum cool. 


Segregation of operating 


ing, Fig. 4. 


Table 3 


l Ou 
40,000 
100 000 


100,000 


The energy rejected to heating dur 
ing minimum cooling was considered 
that effective during ideal transfer 
conditions; namely, a high chilled 
water temperature and a low con 
densing water temperature. In prac 
tice such conditions are not effective 
during applicable periods. However, 
they would be effective in a conven 
tional system, in which it would be 
possible to do the minimum constant 
conditions 


cooling under the ideal 


mentioned. 
Accordingly, to be comparable, the 
correction was made by determining 
by the heat 
auxiliaries, to 


the energy required 


pump, exclusive of 
produce the necessary cooling effect 
with a chilled water supply tempera 
ture of approximately 50 F and a 

‘r tempera 
ture of approximately 85 F, and 
quantity by the 


leaving condensing wate 


multiplying this 


hours of operation with heating 


greater than cooling. 

Comparing the amount of energy 
used for heating with that produced 
as a by-product of cooling, it can be 
seen that, of a total heating require 
ment for the year of 243,801 kwhr, 


Analysis of Electrical Costs For Heat Pump Operation 


(Cost in Dollars) 


Energy Used ! 


Cooling 


Heating tal 
211.86 217.85 
248.13 
364.69 
350.48 
313.44 
248.07 


May ‘52 5.99 
Jun 0.49 247.64 
Jul 364.69 
Aug 350.48 
Sep 313.44 
Oct ym iY 245.90 
Nov 2.65 99.27 191.92 


Total | Htg 


Demand or Kw Total 
Cle Total 
410.20 310.20 5.99 $22.( 
532.54 
768.83 
738.56 
698.00 


284.90 284.90 
404 404.14 
388 388.08 
384.5¢ 
324.94 2.17 570.84 


219.56 92.6 418.84 


89.370 kwhr or 37 percent is ob 


tained as a by-product of cooling. 


Cost Derived 


The rate schedule applicable to the 
computation of power cost is shown 
in Table 2. In calculating costs, 
kilowatt-hours were charged at the 
rate of 3.3 mills per kilowatt-hour, 
the last block in the schedule. The 
demand was charged at the full rate 
of $1.10 per kilowatt without any 
deduction. This is considered prop 
er bec ause alt conditioning, whether 
by conventional methods or by a 
heat 


building after application of the gen 


pump, is a load added to the 


eral necessary electrical uses, such 
as lighting, elevators, and other elec 
trical uses standard in any building, 
whether air conditioned or not 


A break-down of 


according to type of operation, i.e 


electrical costs 
heating or cooling, and according to 
energy use, kwhr, and demand, kw, 
year from 
1953, is 


for each month of the 
April 30, 1952, to May 1, 
derived 


shown in Table 3, from 


lables 1 and 2. 


The monthly demands, 


data on 


energy use and costs are shown in 
rig. 9 


heating, 


Energy consumption for 


while generally following 


degree-days, departed from direct 
relationship in January and February 
due probably to sun effects and to 
more use of manual night time op 
eration than may have been ideal 
for the 
paralleled demands more closely than 
they followed energy consumption. 
The 
charge for the 
$3,507.68, while the cost due to en 
$2,968.27. These 
fallacy of 
heat 


pump systems on the basis of kwh1 


purpose of its use Costs 


total cost due to demand 


year, Table 3, was 


ergy use is only 
figures demonstrate the 


estimating electrical costs for 


required to run the equipment 


The cost of energy per square foot 
148.711 sq ft, 


heating 


of net rentable area, 
developed as 0.52 cents for 


and 3.85 cents for cooling. or a total 


Dec 95 65 97.78 193.43 19.00 224.84 
Jan 48.50 99.77 148.27 9.00 17 16.48 
Feb 119,17 103.78 230.12 
Mar 91.74 150.57 22 
Apr $3.27 173,4¢ 


$09.63 


for heating and cooling of 4.37 cents 


66.00 


While the kilowatt demand charge 
forms much the larger portion of the 
cost of air conditioning as a whole. 


4 the total cost 


Total 2458.64 2968.27 264.00 32 


< ) °o entable Spac cent . 
Total Energy cost per sq. ft. of Rentable Space (cents) ¢ is approximately | 


141 
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Fig. 9 


of heating. This is due to the fact 
that only that amount of the heating 
demand charge which is in excess 
of the largest cooling demand charge 
occurring during any given month 
is charged to heating and is also due 
to the fact that the largest demands 
for heating energy generally occur 
at a time when the general building 
demand is very low. Heating exerts 
its heaviest demand during the early 
morning hours between 6 a.m. 
and 9 a.m. when the general building 
load is at a minimum. Conversely, 
the cooling demand occurs at a time 
when the building demand is at a 
peak. These factors are illustrated 
in Fig. 8 


Total Air Conditioning Costs 


Total costs of operation of the air 
conditioning include items 
other than far; 


namely, cost of fan operation, salaries 


system 


those discussed so 


for operating personnel, cost of main- 
tenance and repair, and the cost of 
These costs, to- 


water treatment. 


Table 4 


Monthly energy demand and use and costs 


gether with segregation to heating 
and cooling, are shown in Table 4. 

The cost of energy required for 
operation of the fans was not. in- 
cluded in the analysis of the cost of 
operation of the heat pump, because 
the fans were not considered a part 
of the 
However, in order to present a true 


basic heat pump system. 
picture of the complete cost of air 
conditioning, it was necessary to in- 
clude the cost of energy supplied to 
the fan motors. As indicated, means 
of metering the power to the fans 


\ good 


estimate of the power required for 


separately was not available. 


the fans was obtained by a knowl- 
edge of the types of fan operation 
possible and by use of the general 
building demand recorder. 

Three types of fan operation are 


possible : 


1. Operation with all outside air intake 
and exhaust fans off when the building 
is unoccupied, for the purpose of main- 
taining minimum temperatures, 

2. normal 


Operation with outside air 


and exhaust fans on 


Total Costs" of Air Conditioning The Equitable Building 


(From Apr. 30, 1952 to May 1, 1953) 


Item Description 
ble tig Energy 4 

Cooling Energy 

Fan Energy 

Operators 

Maintenance & Repair 

Water Treatment 


? Total 


s Total per NRA‘ 0.02 


*Does not include amortization of first costs 
Breakdown as estimated by ©. I 
*Cost per year per square foot of Net Rentable Area 


9 


Heating 
Dollars 


161.50 
Salaries 1,790.00" 
136.00" 


400.00 


4,261.13 


Graham, Chief Oper 


Total 
Dollars Percent 


5.05 

$.702.32 

2,123.14 
7,160.00 42.5 
680.00 4.0 


400.00 2.4 


5,370.00 
$44.00 
16,839.09 


14,577.96 100.0 


0.091 o.113 


sting Engineer 


3. Operation 


air and exhaust at temperatures of 60 F, 
Fig. 4, for the purpose of obtaining re- 
duced operation of the heat pump. 


with 100 percent outside 


The power required for the fans 
was determined from the 
building meter by shutting off all 


general 


uses of electricity in the building 
and reading the demand made by the 
fans for each type of operation. The 
requirements were 53 kw for oper- 
ation without outside air, 67 kw for 
normal operation, and &3 kw _ for 
L100 percent outside air operation. 
Since fan requirements are 
quite constant, the knowledge of the 
demand and hours of operation were 
sufficient to make an accurate esti- 
mate of electrical use and costs. 


powel! 


The amount shown for total salar- 
ies of operating personnel is based 
upon one-half the total time of a 
chief operating engineer and two as- 
sistants. Many duties connected with 
the general building and the plumb- 
ing maintenance performed by these 
men were estimated as leaving one- 
half of the salaries chargeable to air 
conditioning. 

Maintenance and repair costs, item 
5, Table 4, include cost of materials 
or work performed by others, who 
were not operating men, on bearing 
lubrication, valves, refrigerant re- 
placement, record charts, pump parts, 
motor repair, and filter service. Ap- 
proximately 25 percent of this item 
is involved in filter service. 

The total costs of energy are segre- 
gated with regard to heating and 
cooling in Table 3. Several methods 
of segregating costs, other than en- 
ergy, for heating or cooling could 
be justified, depending on the type 
with which comparison 


The 


of system 


might he desired. following 


methods are used: 


1. Fan energy, item 3, Table 4 as seg- 


regated was 92.4 percent to cooling for 
three reasons: (1) cooling was the basic 
scheme, (2) cooling occurred at all times, 
except during manual heating, and (3) 
the air systems to which the fans are basic 
cooling 


primarily because 


requirement. Fan 


were selected 
was a prime 
was thus charged to heating for periods of 


energy 


manual heating. 

2. Operators’ salaries and cost of main- 
tenance and repair, items 4 and 5, Table 
4, could not be apportioned to heating and 
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cooling on the basis of demands or energy 
Accordingly, the break 
down values justified by the 
Chief Operating Engineer. 


consumptions, 
represents 


3. Water treatment, item 6, Table 4, 
would have been unnecessary if water only 
from the cool well had been used;' ac- 
cordingly the cost is charged to heating. 

Total costs per square foot of net 
rentable area developed as 2.1 cents 
for heating and 9.2 cents for cool- 
ing, or a total of 11.3 cents for air 


conditioning. 
Limitations of Data 

The accuracy of data presented 
was affected by several factors be- 
yond control. 

The recorder chart multiplier for 
1000 and the 
reading accurate to only two signif- 


the master meter was 
icant figures. It was therefore, pos- 


sible to obtain combined electrical 


demand values to only the nearest 
10 kw. 

The 
tion, determined by planimeter from 
identical with 


values for energy consump- 
the charts, were not 
metered values, although they were 
within a few percent of them. ‘The 
margin of error occurred in varia- 
tions of chart base lines and record 
conformations. 

Heating and cooling pump loads 
were charged to the heat pump oper- 
ation. While this is somewhat unfair, 
at least in comparisons with con- 
ventional systems, these loads could 
not be segregated with accuracy. 

The amount of sun effect, having 
a significant bearing on loads in a 
building with maximum glass areas, 
could not be satisfactorily indexed 
to relate to the data. Weather Bureau 
designations available for downtown 
Portland are 
A cirrus cloud cover, which 
may he designated as 10/10 sky 
cover, may transmit as much as 80 


unsuitable for the 


purpose, 


Table 5—-Comparisons of Costs of Energy 
System and a Conventional System in The 


Heating Cost 


Heating Energy 
a Dollars | % 


The Heat Pump System 
District Steam* 


No. 5 Fuel Oijl* 


*With separate cooling system as installed 


intensities. 
10. sky 


cover may be 70 percent s¢ attered 


percent of normal solar 


Other conditions given as 7 


clouds or 70 percent uniform cumu 
lus cloud cover with 30 percent clear 
skies, variations with significant ef.- 
fect on air conditioning requirements. 
Accordingly, loads did not follow 
temperatures as expected. See Fig. 


o 
o. 


Comparisons With Other 
Systems 

heat 

their installation, operation, and costs 


Discussions of pumps and 
naturally develop into comparisons 
with conventional systems of air con- 
ditioning buildings. The latter in- 
clude heating systems using district 
steam or heating plants contained 
in buildings, together with cooling 
Table 5 


It is based on the all- 


systems. presents such a 
comparison. 
air system installed in the Equitable 
Building using steam from a district 
steam system or No. 5 fuel oil to 
provide hot water circulation to heat- 
ing coils in the conditioning units 
and the preconditioning coils, instead 
of condenser water. 

First costs of conventional systems 
are not estimated. The first cost of 
a plant using No. 5 fuel oil would 
include the cost of a_ boiler plant 
within the building and of a required 
chimney. and the annual costs would 
include annual value of the space 
required for boilers. 

Annual costs are based on _ the 
heating and cooling loads developed 
for the Equitable Building, the local 
district steam rates, averaging $0.85 
per 1000 Ib. and No. 5 oil at $2.71 
per barrel. These values are based 
on comparisons of energy cost only 
average 


derived from temperature 


data, resulting loads under overcast 


Table 6 


of a Heat Pump 
Other Cities 


Equitable Building 


° ! 
Cooling | Total Schedule* 


Cost Cost 
Dollars Dollars 


702.3? 6 47° 


"0? 4? 
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sky conditions from Fig. 4; and heat 


balance curves developed for the se« 
ond paper. 


Using district steam, which is 


available and would have been used 
had a heat 
adopted, the total cost of energy for 


air conditioning for the year would 


pump system not been 


have been 65 percent greater. Table 
5 also shows that the cost of energy 
for cooling was only 17 percent great 
er than the cost of district steam for 
heating The cost of 
for heating and cooling the Equitable 


only. energy 


Building was only 31 percent greates 
than the cost of district steam would 
have been for heating only. 

Portland district 
relatively low. 
trict steam use for the Equitable load 


steam rates are 


If estimates on dis 


were based on rates in other cities, 
instead of the average rate of $0.85 
per 1000 Ib. they would be developed 
at $1.46 for New York, $1.15 for St 
Louis, $1.52 for Seattle, $1.64 for 
Chicago, and $1.43 for Minneapolis, 
the average rates given in the 1952 
Operating Statistics 


report of the 
National District 


committee of the 
Heating Association. 


Comparison With Other Cities 
Electrical Pacific 

Northwest are generally understood 

Table 6 is a 


conversion of costs to rates of other 


rates for the 
as exceptionally low. 


cities considered applicable: namely, 
San Francisco, St. 
Minneapolis, and Seattle, as published 
National Rate Book of the 

Power Commission The 
other 


Louis, Chicago, 
in the 
Federal 
rates on 


demand charges in 


cities are understood to be based on 
the maximum 15-min integrated de 
mand occurring in a month instead 
of the 30-min basis used in Portland. 


The 


}0-min demands of the recorder 


Comparisons of Costs of Energy at Electrical Rates of 


Total 


Heating Cooling 
Dollars Dollars | Percent 


Dollars 
10¢ 
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charts were considered as 15-min 
demands in computing vatues for 
Table 4. 
on quantities developed for the 
Equitable Building, Table 1, without 
attempted conversion by degree-day 
Approximate 


conversions of heating costs by heat- 


The comparisons are based 


ratios to these cities. 


ing degree-day ratios, if made, should 
be considered accurate to no more 
than + 15 percent, 

Adaptation of a similar heat pump 
system or any large heat pump sys- 
tem to another location is attended 
by consideration of other physical 
factors requiring individual analysis 
These include 
practi- 


not considered here. 
availability of well 
cability of disposing to a stratum not 


water, 


being pumped, sewer charges if dis- 
posal to ground is impracticable, and 
water charges if well water is not 
Use of 


city water as a heat source generally 


available at reasonable cost. 
will rule out economic feasibility. 


Summary 

Methods of analysis of operating 
heat pumps are complex and depart 
considerations. 
cannot be 


widely from usual 
Heat pump 
evaluated in the normal manner ap- 
plicable to conventional systems. Few 


heat pump installations will warrant 


operation 


equipment and costs of analyses re- 
quired. 

Significant cost data developed and 
applicable to the Equitable Building. 
probably exclusively, as disclosed in 
one year’s operation are as follows: 

1. Heating as a by-product of cooling 
represented 37 percent of total heating 
provided. 

2. The cost of energy for the year per 
square foot of net rentable area totalled 


0.52 cents for heating and 3.85 cents for 
cooling 

3. The total cost of operating the system 
for the year totalled 2.1 cents per square 
foot of rentable area for heating and 9.2 
cents for cooling 

41. The cost of cooling was 17 
greater than heating would have been if 


percent 


heating alone had been accomplished sep- 
arately with district steam, 
5. Heating with district 
have cost 6.38 times as much as that pro- 
vided with the heat pump as applied. 
6. If district steam had been used, the 
would have 


steam would 


total air conditioning cost 
heen 65 percent greater. 

7. While Portland electric and district 
steam rates are comparatively low, it ap 
pears from percentages in Table 4 and 
from percentages calculated from average 
district steam rates for several cities given 
in the section, Comparisons with Other 
Systems, that the increase in cost of steam 
is higher than the increase in cost of elec- 
tricity Accordingly, the use of a heat 
pump such as that in the Equitable Build 
ing would appear more favorable in these 
cities than in Portland 


The most important fact revealed 
in this study of costs of operation 
of the Equitable Building is that, 
while a heat pump might not be 
installed for the 


purpose of heating alone, its use in 


economical when 
conjunction with cooling can save 
thousands of dollars per year as com- 
pared to a conventional heating and 
cooling system in a building as large 
as the Equitable Building. 


Because the heat pump finds eco- 
nomic application as the means of 
heating only when conditions are 
favorable and a cooling system is de- 
sired, the determination of heating 
cost should be made on the basis of 
a system performing a comparable 
function. Demands should be com- 
puted as discussed and illustrated in 


Fig. 7. 


Because it produces both heating 
and cooling from the energy required 
for cooling alone, the quantity of 
heat produced as a by-product of 
cooling must be considered. 

The importance of flexible auto- 
matic control, and intelligent opera- 
tion are great in the maintenance of 
economical operation, 

The greater the emphasis placed 
upon demand charges in the electrical 
rate under which the heat pump must 
operate, the more economical will 
heating with a heat pump be in an 
air conditioning system. 

In any large heat pump installa- 
tion, the permanent installation of 
recording demand meters will prob- 
ably be economically justifiable as 
an aid to the operating engineer in 
avoiding demand peaks chargeable 


to heating. 
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AIR POLLUTION LABORATORY 
OPENED IN NEW YORK 

The new Laboratory of the De- 
partment of Air Pollution Control of 
New York City, located in the Mein- 
hard Clinic Building, 130 East 101 
Street, was opened with proper cere 
monies on Wednesday, October 14, 
1953, participants being Mayor Vin. 
cent R. Impellitteri, Ralph Mucken 
fuss, M.D. Assistant Commissioner, 
Department of Health, Richard A. 
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Wolff, Professional Engineer, and 
Dr. ( E. \ W inslow. 
Greenburg, M.D., 
Department of Air Pollution Controi, 
presided at the meeting. 


Leonard 
Commissioner, 


Each of the speakers stressed the 
scientific approach to the air pollu- 
tion problem which would be made 
in the new Laboratory, where the 
staff would first determine the type, 
nature, and quantity of contaminants 


existing in the air. The sources of 


these contaminants would then be 
investigated and regulations estab- 
lished for the gradual reduction of 
the contaminants, The ceremony was 
attended by 125 invited guests, seven 
of whom were members of ASHVE 
and included, in addition to Drs. 
Greenburg and Winslow and Mr. 
Wolff. Ww. bs Fleisher, Prof. Karl F. 
Kayan, H. S. Birkett, and C. H. 


Flink, Technical Secretary. 
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Room Air Distribution Research 
For Year "Round Air Conditioning 


Part If — Supply Outlets at Three Floor Locations 


By H. E. Straub* and S. F. Gilman* 


AN IMPORTANT problem involved in 
the year ‘round air conditioning of 
residences is the distribution of 
heated air in winter and cooled air 
in summer from the same supply 
outlets in such a manner that satis- 
factory conditions of comfort are 
maintained at all times. This prob- 
lem has been under investigation for 
some time at the University of IIli- 
nois in cooperation with the Ameri- 
can Gas Association. The object of 
the research program is to obtain en- 
gineering data for selecting the prup- 
er types and locations of supply out- 
lets for year ‘round air conditioning 
of residences. The facilities being 
used for this investigation, together 
with the test conditions and pro- 
cedure, have been described in a 
previous paper’, which also presented 
the results of studies conducted with 
supply outlets at one high sidewall 
location. 

The present paper reports the prin- 
cipal results obtained during the 
second phase of the air distribution 
research program which dealt with 
floor registers and floor diffusers at 
three different locations in the test 
room under winter heating, isother- 
mal, and summer cooling conditions 
of operation. 


Description of Apparatus 


Since the apparatus is discussed in 
detail in a recent ASHVE paper’, 


*Research Associate in Mechanical Engineering, 

University of Illinois. Member of ASHVE 
**Research Assistant Professor of Mechanical 

Engineering, University of Illinois. Junior Mem 

ber of ASHVE 

1Exponent numerals refer to References 


For presentation at the 60th Annual Meeting 
of THe AMERICAN SocigTy OF HEATING AND 
VENTILATING ENGINgERS, Houston, Tex., Jan 
uary 1954. 
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SUMMARY — The results of the 
second phase of a research pro- 
gram concerning room air dis- 
tribution for residential year 
‘round air conditioning are pre- 
sented. 

With several sizes of floor reg- 
isters and floor diffusers in- 
stalled singly at one of three lo- 
cations in a test room, studies of 
the room air distribution were 
made over a range of flow rates 
under winter heating, isother- 
mal, and summer cooling condi- 
tions of operation. It was found 
that floor outlets located at the 
center of an exposed wall pro- 
vided the best air distribution 
during year ’round conditions of 
operation. 

The next phase of the re- 
search program will deal with 
baseboard slot-type outlets and 
low sidewall diffusers. 


only a brief description will be given 
here. 

An isometric view of the test 
room is shown in Fig. 1. The 
room is 1334 ft wide and 18 ft 
long, with an 814, ft ceiling height 
It is surrounded by an_ insulated 
structure, not shown in the figure, 
which forms corridors along the 
north and east walls of the room. 
Facilities are available for independ 
ently controlling the temperature in 
the corridors, in a basement space 
below the room, and in an attic space 
above the room over a range from 

10 F to 130 F. Approximately 70 
thermocouples are located in the 
walls, attic, basement, and corridors. 
The north and east walls simulate 
exposed walls of a room, whereas 
the south and west walls simulate 


inside walls of a room 


. November 1953 


* Urbana, Il. 


The locations utilized for supply 
outlets are identified by Roman nu 
merals. Location |, high in the west 
wall, was also used during 43 tests 
reported in the previous paper. Lo 
cations I], Ill, and V are in the 
floor: Il is centered along the south 
(inside) wall; IIL is centered along 
the north (exposed ) wall; and V is 
in the northeast corner at the junc- 
tion of two ex posed walls. The 5 
x 28 in. baseboard return intake is 
located near the center of the west 
wall. 

Fach floor supply outlet was con 
nected to the duct system in the base 
ment space by the apparatus shown 
in Fig. 2. Supply air was delivered 
to a 14x 14 in. outlet box and then 
directed upward into a liner by turn 
ing vanes. ‘The liner had the same 
dimensions as the nominal size of 
the outlet, and was so located in the 
box that the outside edge of any 
supply outlet, regardless of its size, 
was 6 in. from the wall. The open 
ing of the box not filled by the liner 
was capped at the floor level and 
sealed. Before the supply outlet was 
put in place, the turning vanes were 
adjusted to give a uniform velocity 
across the face of the liner. The 
dampers in all outlets were set for 
straight flow where possible; other 
wise they were removed. 

Fig. 3 shows a portion of the in 
room as viewed 

The baseboard 


terior of the test 
when looking east. 
return intakes shown were not used 
during the studies reported in this 
paper. The device on wheels in the 
foreground is a vertical rack that can 
be moved to any desired position 
along the length of the room. The 


rack supports 30 heated-thermo 
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Floor 








Return 
Intake 


* moceam 

















View of 
Sections |to 7 


Fig. 1 


couple anemometers for measuring 
air velocities and temperatures. Rows 
of six are uniformly spaced 4, 30, 
60, 78, and 90 in. above the floor. 
The average temperature as meas- 
ured by the central four anemom- 
eters located 30 in. above the floor, 
with the rack positioned in the cen- 
ter of the room, was used as the con- 
trol (room) temperature to be main- 
tained at 75 F during all tests. 


Test Conditions and Procedure 
For the majority of the winter 
heating and summer cooling tests, 
the control (room) temperature, as 
well as that in the basement and in 
the spaces outside the south and west 
walls, was maintained at 75 F. 
During the heating tests, the tem- 
perature in the north and east cor- 
ridors was held at about —5 F, and 
that in the attic at about 30 F. 
Studies were made with flow rates of 
125, 230, 310, and 420 efm (3.6, 
6.5, 9, and 12 air changes per hour). 
The corresponding supply air tem- 
peratures were of the order of 135, 
108, 99, and 93 F respectively. 
During the summer cooling tests, 
the temperature in the north and east 
corridors was adjusted until the sup- 
ply-air temperature was either 60 F 
with a flow rate of 310 cfm or 55 F 
with a flow rate of 230 cfm. These 
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Isometric view of test room 


combinations gave 15 deg and 20 
deg temperature differentials between 
the control and the supply air tem- 
perature. The temperature in the at- 
lic space was maintained at about 
125 F. 

The sizes of the registers and dif- 
fusers were selected to provide sup- 
ply air velocities, based on the outlet 
free area, of 300, 450, 600, and 900 
fpm with the flow rates as given. 

The general procedure for each 
test was the same as used previously’, 
and consisted of velocity and tem- 
perature traverses of the room with 
the rack of heated-thermocouple ane- 
mometers, followed by additional ex- 
plorations in the room using smoke 
and a portable anemometer. 


Tests Conducted 

The tests conducted and reported 
in this paper are presented in Table 
lL. OF the 60 tests listed, 39 were 
conducted under winter heating con- 
ditions, 16 under summer cooling 
conditions, and five were isothermal 
explorations. Three 
(No. 44-46) were conducted with 
high sidewall supply outlets, 20 with 
floor registers, and 16 with floor dif- 


heating tests 


fusers. 
ducted with floor 
seven with floor 


Nine cooling tests were con- 
diffusers and 
registers. The 
tests are listed in numerical order in 











| Outlet 
Liner 





Outlet 


Box 














Turning 
- 
Vanes 
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Fig. 2—Supply outlet apparatus 


column | beginning with Test No. 44. 


The 43 initial tests were conducted 


with high sidewall outlets and have 
been reported previously’. 

Column 2 gives the test designa 
tions. The letters preceding the num- 
bers refer to the type of test and have 
the followir 


ig meanings: 


Heating with a heated basement. 
Cooling 
Isothermal. 
Heating with a simulated crawl 
space temperature of 40 F. 

SS Heating with storm sash. 


The numbers have the following 
meaning: the first numeral refers to 
the supply outlet location designated 
in Fig. 1 by a Roman numeral. The 
second numeral refers to the nominal 
flow rate as follows: 0 125 cfm; 
l 230 cfm; 2 310 cfm; 3 
120 cfm. The third numeral refers 
to the nominal supply air velocity as 
follows: 1 300 fpm; 2 150 
fpm; 3 600 fpm; 4 900 fpm. 
The letter D following the number 
signifies a floor diffuser; otherwise, a 
floor register was used. The test des- 
ignation allows a quick comparison 
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of test conditions. For example, Tests 
67 and 68 in Table 1 are heating 
tests conducted under approximately 
the same conditions of outlet loca- 
tion, flow rate, and supply-air veloc- 
ity, the principal variable being the 
type of outlet. A register was used 
in No. 67 and a diffuser in No. 68. 

The vane settings of Column 5 are 
illustrated in Fig. 4. The first two 
settings were used for the high side- 
wall studies (Nos. 44-46). The vanes 
for Setting H have a zero deg deflec- 
tion; this setting applies to all floor 
registers. The remaining two settings 
apply to floor diffusers, with J indi- 
cating settings made at the factory 
and K 


made by the research personnel. 


indicating special settings 

The supply-air velocity, Column 
8, is the flow rate of supply air di- 
vided by the outlet free area. The 
air changes per hour, Column 10, 
are the flow rates per hour of return 
air divided by the cubical contents 
of the room. The load ratio, Column 
11, is the actual cooling or heating 
load divided by the difference be- 
tween the control temperature and 
the north and east corridor tempera- 
ture. The velocity index, Column 12, 
is the percentage of the total number 
10. 60, 


those 


of traverse points in the 4, 


and 78-in. levels, excluding 
within about one foot of any wall 
surface, at which the velocity was 
The tem- 


perature variation, Column 13, is the 


between 15 and 35 fpm. 


difference between the average tem 


perature at the 60-in. level and that 
at the 4-in. level, and for the heat- 
ing tests the values are adjusted to 


a 0 F outdoor temperature. 


Winter Heating Studies with a 
Heated Basement 
Of the tests listed in Table 1. 
33 were conducted under the condi 
tions of winter heating with a heated 
basement; i.e., basement space tem- 


the outdoor 


perature During these 


studies, temperature 
(north and east corridor tempera- 


ture) was maintained at approxi 
mately —5 F. 

For each test, the principal data 
for analysis consisted of the temper 
atures and velocities at 210 points in 


the room obtained by traverses with 


the 30 heated-thermocouple anemom 
eters, together with the results of 
additional explorations of the jet 
characteristics and the general mo- 
tion of the air masses within the 
room. Fig. 5 is representative of 
the general method of compiling the 
principal data obtained for each 
test. Such diagrams, combined with 
supplementary data, served as_ the 
basis for analyzing and interpreting 
the data from all tests. 

The diagrams in the left column of 
Fig. 5 show five horizontal sections 
at the 90, 78, 60, 30, and 4-in. levels 
of the room as viewed from above 
(see vertical arrow in Fig. 1). Each 
intersection of the grid lines in the 
diagrams represents a point at which 
the velocity and temperature were 
measured; the upper number indi 
cates the temperature variation from 
the control (room) temperature, and 
the lower number indicates the ve 
locity. For example, at the 4-in. level 
at F-o, 
helow the control temperature, and 


W here no 


temperature value is given, the varia 


the temperature is 5.5 deg 


the velocity is 13 fpm 
tion is zero. The arrows show the 
direction of the air motion at the 
particular level. 

The diagrams in the right column 


of Fig. 5 show seven vertical sec 
tions of the room. Sections designated 
by the numerals 1, 2, etc. lie along 
the correspondingly numb red [nes 
on the diagrams in the left column 
tsec oblique arrow in | ig | F ser 
letters A 


through F (only section F is shown) 


tions designated by the 


lie along the correspondingly lettered 
lines of the diagrams in the left col 
umn (see horizontal arrow in Fiz. 1) 

Althougha total of 13 vertical and 
5 horizontal sections were used in 
analyzing the data, diagrams of some 
of the less significant sections have 


When 


all 13 vertical sections are fixed in 


been omitted from this paper. 


upright positions and the 5 horizon 
tal sections sandwiched into these in 
an egg-crate manner, a three-dimen 
sional representation of the tempera 
ture variations, velocities, and flow 
patterns in the room is obtained, 
Fig. 5 shows the principal data for 
Test 57 which was conducted with a 
6 in. x 12 in. diffuser in location II, 
a nominal flow rate of 230 efm, and 
a nom‘nal supply-air velocity of 600 
fpm. From Columns 12 and 13 of 
Table 1 the velocity index is 83 and 
the temperature variation 6.0 deg 
Section Fin’ the 


the figure shows that the primary air 


upper right of 


Fig. 3—View of interior of test room, looking east 
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splits into two main jets, with axes 
about 40 deg from the register center- 
line, and a minor jet straight up. 
The mixture of primary and induced 
air; te., the total air, fans out and 
blankets the 
south wall, and then flows along the 
ceiling (Note 90-in. level diagram) 
and along the east and west walls. At 
the 78, 60, levels, two 
circulatory motions are set up as a 
partial result of the induction ef 
fect of the supply jet. At the 4-in. 
level, the cooler air falling off the 
inside surfaces of the exposed walls 


upper portion of the 


and 30-in,. 


flows in the general direction of the 
warm corner near F-1, although some 
is drawn into the return and some is 
induced by the supply jet. In ver 
tical planes, as shown in Sections 1] 
to 6, the general motion is up the 
south wall, across the ceiling, and 
down the north wall. 

Regions in which the velocity is 
15 fpm or less are enclosed by a 
Within these regions a 
stagnation condition exists in that the 


jagged line. 
air motion is hardly perceptible and 
smoke diffuses into a layer and re- 


Table 1 


Test Outlet 
Designa Loca 
tion tion 


Outlet 
Size 


(2) (4) 
H113 14x8 
H117 14x5 
H121 14x8 
H201 6x12 
1201 6x12 
H202 6x8 
H203 4x10 
H204 4x6 
1204 4x6 
H212 8x12 
H213 6x12 
C213 D 6x12 
C8213 D 6x12 
H213 D 6x12 
H214 6x8 
H223 &x12 
C224 6x12 
C224 D 6x12 
H224 6x12 
H134 8x12 
1234 8x12 
H301 6x12 
H301 D 6x14 
H303 4x10 
H303 D 4x10 
§S8303 D 4x10 
H304 D 2x14 
c3i2 D 6x14 
C313 6x12 
H313 6x12 


Vane 
setting 








42° 
BSEVar ee eee er aes re | 
‘ 





petting J 





Fig. 4—Description of outlet vane set- 


tings 


Since the 
CONDI- 


mains there for some time. 
HEATING, VENTILATING, AIR 
TIONING Guipe, 1953,’ states that air 
velocities less than 15 fpm give people 
a feeling of stagnation, the air dis- 
tribution within these regions is con- 


upply ; 
Supply Supp! — 

Alt ate 
Temp, F < cfm 


Control 
Temp, F 


(5) (7) 
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sidered to be poor. Hence, the num- 
ber and size of such regions provide 
one index of the quality of the air 
distribution within a space. A second 
index is the temperature variations 
within the zone of occupancy, while 
a third is the size of the region in 
which the velocities are in the desir- 
able range of 15 to 35 fpm. 

Fig. 6 shows four diagrams for 
each of two heating tests conducted 
under conditions nearly equivalent 
to those of Test No. 57 (Fig. 5) 
with the exception of the location 
and type of supply outlet. 

Test 44 was conducted with a high 
sidewall supply outlet at Location I, 
and the diagram of the 90-in. level 
in Fig. 6 shows the two jets pro- 
duced. This two-jet condition was 
discussed in the previous paper’. The 
flow pattern here at a level above the 
zone of occupancy is two circulatory 
motions, one clockwise and one coun- 
Reference to the large 


terclockwise. 
stagnation regions shown in the other 
diagrams indicates that practically all 
of the induction and air motion took 
place above the occupied zone. Such 
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Air Load 
Ch > _ Ratio, Velocity | Temp. Variation 
oy Btuh Index 4-in. to 60-in 
er P 
f per percent levels, Deg I 
Hour - 2 
Deg F 
(10) (11) (12) (13) 
7.3 107 59 13.3 
3 111 62 
5 118 $2 


Conditioning. November 1953 








OURNAL 
SECTION 





a condition was a result of the buoy- 
ancy effect of the warm supply air is- 
suing from an outlet located above 
the occupied zone. The large stagna- 
tion region, together with the 13.3 


deg temperature variation (Col. 13, 
Table 1), indicates poor air distribu- 
tion. 

The lower half of Fig. 6 shows four 
diagrams from an equivalent heating 
test with a conventional floor regis- 
ter at Location III. Referring to the 
Section A diagram of Test No. 73. 
the upward discharge of the air from 
the register, together with the natural 
buoyancy of the warm supply air. 
results in little spread of the jet and 
a relatively small amount of induc 
tion before the jet impinges on the 
ceiling. The stream then flows out 
across the ceiling (90-in. level dia- 
gram) and down the inside wall 
(Section 4). 

Comparison of the diagrams for 
Tests Nos. 44 and 73 in Fig. 6 shows 
that the air temperature near the 
ceiling is lower with the floor regis 


ter (Test No. 73) than with the high 


Table 1 


Out! 
. I st poo Outlet 
Designa oca Apes 


Test 
; tron 


Nx 


(1) (2) 

4 SS313 
C313 Db 
C$313 D 
H313 D 
1313 D 
$8313 D 
C314 
c314 D 
C316 D 
C322 
H323 
€ 323 
H323 
$8323 
C324 
H324 
C324 
H324 
1324 
H501 
H511 
H513 
H513 
H515 


C$22 
99 H522 
100 C324 
101 C524 D 
102 H524 
103 H533 


*Part of free area sealed off to provide 


9OO-in, 


sidewall registes 


This results in a lower 


(compare 
level data). 
temperature variation in the occu 
pied zone, as reference to ‘Table | 
will show. In addition, the stagna 
tion region is much less for Test No 
73 than for Test No. 44, although 
nearly all velocities in the former 
are less than 35 fpm and therefore 
not excessive, Consequently, it is con 
cluded that the air distribution from 
the conventional floor register at 
Location II], Test No. 73, 
than that with the high sidewall reg 
ister at Location I, Test No. 44, for 
the particular test conditions used. 


is better 


Similar analyses made of compar 
ative tests at various other outlet lo 
cations corroborated the conclusion 
that conventional floor registers can 
be expected to provide better air dis 
tribution during winter heating than 
high sidewall registers. 

Fig. 7 presents four diagrams 
from a heating test under the same 
conditions as Test No. 73, Fig. 6 
except that the outlet is a floor dif 
register 


fuser instead of a floor 


Studies with High Sidewall and Conventional and Diffuser Floor 


Supply 
Air 


Temy 


H 
H 
b 
K) 
K) 
H 
H 
H 
K 
H 
H 


710 fpm Velocity 
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Comparison of the diagrams and the 
Table 1 data shows that with the dif 
fuser (Fig. 7) the size of the stag 
nation region is considerably re 
duced and the temperature variation 
is 30 percent less. Moreover, analy 
sis of all 13 diagrams showed a 
greater uniformity of — velocity 
throughout the occupied zone. From 
the results of this and other tests, it 
was concluded that diffusers fur 
nished better air distribution than 
registers during winter heating. The 
principal reason for this is that the 
wide spread of the jet issuing from 
a diffuser provides a large jet surface 
which induces considerable room ait 
This then 


causes rapid mixing of the warm sup 


after only a short travel 
ply air with room air and subse 
quent small temperature variations 
in the occupied zone 

It should be noted that good air 
distribution can be obtained with a 
diffuser on an inside wall as well as 
on an exposed wall. This can be 
verified by comparing Figs. 5 and 7 


in which the only variable is the loca 


Supply Outlets (concluded) 


Load 
Au " 
Ratio Velocity | Temp. Variation 
Btuh “ 4-in. to 60-in 
levels, Deg I 


(13) 
8.4 


1.4 


0 
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tion of the diffuser. Little differ- 
ence in the air distribution can be 
noted in the diagrams. However, de- 
tailed comparison of the test data in- 
dicated that the diffuser located along 
the exposed walls provided slightly 
better air distribution. The princi- 











tennis 
= pal advantage of the exposed wall lo- 


cation for diffusers is that the issu- 
ing jet effectively counteracts the cold 
air falling down the walls and win- 
dows (see Sections A and 4 of Fig. 























7). However, even the diffusers lo- 
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cated along the inside wall provided 
much better air distribution than any 
of the conventional registers in any 
of the three floor locations shown in 
Fig. 1. 

For a given diffuser, the results of 
the studies showed that the order of 
best-to-worse location was III, II, 
and V._ Referring to Fig. 1, note 
that V is a corner location. Such 
locations have distinct disadvantages 





























because the adjacent wall surfaces so 
confine the jet that little induction 
of room air is possible, the result 








being large temperature variations 
and little air motion in the occupied 
zone above 15 fpm. Test No. 97 








was conducted in an attempt to im- 
prove the air distribution from a 
corner location. Two diffusers were 
butted together, with one facing 
along the east wall and the other 
facing along the north wall. Special 
vane settings were used in an effort to 
blanket both the east and north walls 
with warm air. However, little im- 





























provement in the air distribution was 
obtained. From this and other tests 











conducted at Location V, it was con- 
cluded that restricted regions such 
as corners are not desirable for dif- 











fusers. 








For a given floor register, the re- 
sults of the studies indicated that Lo- 
cations II, Ill, and V_ resulted in 
about the same air distribution 














which. however. was better than that 





obtained with high sidewall registers 
at Location’ I. On the other hand, 
floor registers resulted in poorer air 
distribution than obtained with dif- 
fusers at Location V. In general 
then. the floor diffusers provided 
better air distribution than the floor 


























registers, which in turn provided bet- 
ter air distribution than the high 
Fig. 5—Principal data of Test No. 57 sidewall outlets. 
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During the course of conducting 
tests with registers or diffusers at 
each of the four locations, the supply- 
air velocity was varied by installing 
Also, with 
installed, tests 


different sizes of outlets. 
a particular outlet 
were conducted at from one to four 
rates of flow (cfm). The results of 
these studies showed the individual 
effects of supply-air velocity and flow 
rate on the air distribution. In gen- 
eral, the flow patterns illustrated in 
the foregoing are representative of 
those at other velocities and flow 
rates, the principal exception being 
the combination of the lowest velocity 
and smallest flow rate. For this ex- 
ception, since the supply air had 
relatively little energy, it floated to 
the ceiling and spread out across it in 
a gentle motion. As a consequence, 
the room air motion was primarily a 
of free convection currents 
The usual down- 


result 
along the surfaces. 
ward motion on the oppsite wall. 
e.g., Section 4 of Fig. 7. was there 
fore not nearly as pronounced as in 
the other tests. 

These velocity and flow rate stud- 
ies showed that for the better floor 
locations (Il and III) a change in 
supply-air velocity had little effect 
on the air distribution. However, a 
change in flow rate, with its conse- 
quent change in the temperature of 
the supply air, had a relatively large 
effect on the air distribution, which 
was better at the higher flow rates. 
Results of the three tests with high 
sidewall outlets, however. indicated 
that either an increase in supply-air 
velocity or an increase in flow rate 
produced a significant improvement 


in the air distribution. 


Heating With Special Test 
Conditions 


Of the tests listed in Table 1, six 
were conducted under special condi- 
tions to evaluate the effect of: (1) 
reduced basement space temperature ; 
and (2) storm sash on the windows. 

Tests Nos. 56 and 76 were con- 
ducted with a 40 F basement space 
temperature to simulate an unheated 
crawl-space beneath a room. The 
results were then compared with 
those of equivalent tests with a heated 
hasement, Tests Nos. 57 and 77. For 
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Fig. 6—Principal data of Tests Nos. 44 and 74 


the crawl-space condition, the tem 
perature variations between the 4-in. 
and 60-in, levels were about 3 deg 


November 1953 


higher, the floor surface temperatures 
were about 10 deg lower and, of 


course, the heating load was greater 


15] 
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In other respects the air distribution 
was about equivalent for the two 
cases. Therefore, comparable air 
distribution in crawl-space applica 
tions evidently can be obtained by 
keeping the floor surface temperature 
as high as possible, a condition ob 
tained, for instance, by properly in 
sulating the floor 

The effect of storm sash was eval- 
uated by repeating Tests Nos. 68, 
74, 77, and 86 with storm sash in 
stalled. The 
(Nos. 69, 74, 79, and 87) indicated 
that the air distribution was only 
slightly improved by the addition of 
Referring to Col. 13 


the sash resulted in only 


results of these tests 


storm sash 
of Table l. 
slight reductions in temperature vari 
ations in the room. Other than this. 
the effect was limited to some small 
reductions in the downward convec 
tion currents directly beneath the 
windows. From these studies it was 
concluded that while storm sash is 
desirable for reducing the heating 
load, it is not necessarily essential 
to obtain good air distribution in a 
winter heating condi 


room under 


tions of operation. 





















































Principal data of Test No 


Summer Cooling Studies 


After analyzing the results of the 
winter heating studies, 16 tests were 


under summer cooling 
Of these, 10 were con 
which had 


distribution 


conducted 
conditions. 
ducted at the 
provided the best. air 
heating, Location III, and 
were conducted at Lo- 


location 


during 
three each 
cations II and Y. 

Representative results for — the 
cooling studies are shown by the 
diagrams for Test No. 55 in Fig. 8. 
The nominal supply-air velocity was 
600 fpm and the nominal flow rate 
was 250 cfm, with a corresponding 
temperature differential between the 
supply and room air of 20 deg. This 
test and Test No. 57 in Fig. 5 pro- 
vide an example of a year ‘round 
system utilizing the same flow rate 
for winter heating and summer cool 
ing, 

Section F shows that the character- 
istics of the jets are very similar to 
those in the heating test, but the 
total air does not go above the 78-in 
level. Sections | to 6 show that the 
hbuoyaney effect of the cool total air 

















causes it to leave the jet and fall 
to the floor, resulting in a general 
motion across the floor, up the warm 
north wall, and back to the south 
wall at all levels above 4 in. The 
small temperature variations at the 
-in. level indicate that mixing of 
the jet and room air was very com 
plete. A stagnation region is seen 
to exist from about the 70-in. level 
to the ceiling. This region has very 
high temperature’ variations, as 
shown by the diagrams of the 78-in. 
and 90-in. levels. Test No. 75 was 
conducted with Location II] under 
the same conditions as Test No. 55 
with Location II and the same gen 
eral air motion was found for both 
tests. 


Because of the stagnation region 
found in Tests Nos. 55 and 75, the 
level at which the stagnation region 
began was determined for various 
supply-air velocities. Hence, Tests 
Nos. 71. 81. and 82 had the same 
location and flow rate as Test No. 75, 
but had supply-air velocities of 494, 
882. and 710 fpm. During Test No. 
71 the total air was carried to the 
60-in. level, and a stagnation region 
existed from this level to the ceiling; 
whereas. in Tests Nos. 81 and 82 
the total air was carried to the ceil- 
ing and no stagnation region existed. 
From these tests it was determined 
that the minimum supply air velocity 
required to prevent a stagnation re- 
cion occurring was of the order of 
700 fpm for the floor diffusers. 


Test No. 72 utilized a register with 
about the same flow rate and supply 
as Test No. 75, which 


No stagnation 


air velocity 
utilized a diffuser. 
region was formed and the air dis 
tribution was good. Increasing the 
supply-air velocity, Test No. 80, also 


resulted in good air distribution. 


By comparison of the data for the 
tests with both diffusers and registers 
in Location III, it was concluded that 
good air distribution can be ob- 
tained with a 20 deg differential with 
both floor registers and floor diffus- 
ers; also, for the optimum air dis- 
tribution the required  supply-air 
velocity is somewhat less for a regis- 
ter than for a diffuser. As previous- 
ly reported’, good air distribution 
was not obtained with the high side- 
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wall outlets (Location 1) and a 20 
deg differential. 

Tests Nos. 83, 85. 88. and 90, 
which were conducted with a flow 
rate of about 310 cfm and a tempera- 
ture differential of 15 deg, included 
diffusers and floor registers as well 
as variable supply-air velocity. The 
temperature variations were very 
small for all of these tests. However. 
with a register and the higher supply- 
air velocity, the room air motion was 
excessively high. Also, the diffusers 
gave a more uniform room air mo 
tion than registers. 

Comparison of the results obtained 
with supply outlets at three different 
floor locations indicate that the order 
ol preference is Location III. Il. and 
\. Therefore. a floor outlet located 
at the center of an exposed wall (Lo- 
cation IIT) evidently has excellent 
possibilities of providing good air 
distribution during year “round ait 


conditioning. 


Isothermal Studies 


Five tests were conducted under 
isothermal conditions with floor out- 
lets at Locations II and III. and a 
portion of the principal data of one 
test is shown in Fig. 9. This test was 
conducted under the same flow con- 
ditions as the winter heating test of 
Fig. 7. Comparison of these data 
shows that the jet characteristics are 
the same for both. In addition. the 
room air motion, although greater in 
magnitude during the isothermal test. 
has a pattern nearly similar to that 
of the heating test. Such similar 
characteristics of isothermal and 
heating tests were also obtained dur- 
ing the other four isothermal tests. 
Hence, with floor outlets, under many 
conditions the room air motion dur- 
ing isothermal conditions will be rep 
resentative of that which would be 
obtained under winter heating condi 
tions. In contrast, the previous 
studies with high sidewall outlets 
indicated that the room air motion 
during isothermal conditions was 
representative of that obtained dur 


Fig. 8—Principal data of Test Ne 
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Fig. 9 


ing the summer cooling conditions of 
operation, 

With respect to a comparison ol 
isothermal and summer cooling data 
with floor outlets in use, the room 
air motion was found to be signifi- 
cantly different. Even during the 
studies utiliving a high flow rate 
(small temperature differential) and 
a high supply-air velocity, gravita 
tional forces had considerable in- 
fluence on the flow pattern, Conse 
quently, imstead of a general motion 
across the ceiling and down the far 
wall that occurred under isothermal 
summer cooling 


conditions, under 


conditions of operation the air 
stream dropped into the occupied 
7one 

From these and previous isother- 
‘nal studies it is concluded that, al- 
though under certain conditions 
isothermal and non-isothermal test 
conditions will yield similar air mo- 
tion patterns in a room, the results 
of isothermal studies cannot general.- 
ly be 
the air motion in a room under either 
winter heating or summer cooling 


conditions of operation. 


interpreted as predictions of 


154 





























Principal data of Test No. 78 


Summary of Results and 
Conclusions 


1. During year ‘round conditions of op- 
eration, better air distribution was obtained 
with floor outlets than with high sidewall 
outlets, 


Floor diffusers produced a more uni 
form air motion and a lower temperature 
variation during heating than floor reg 
isters. Diffusers were especially effective 
in the unrestricted location near the center 
of the exposed wall 


3. With floor outlets and winter heating 
conditions of operation, an increase in sup 
ply-air velocity produced only a slight im 
provement in the air distribution. How 
ever an increase in flow rate, with a sub 
sequent lower supply-air temperature, re 
sulted in a significant improvement. With 
a high sidewall outlet, either an increase 
in the supply-air velocity or the flow rate 


produced a significant improvement 


1. The best air distribution during cool 
ing was obtained with outlets located near 
the center of the exposed wall. Under 
these conditions good air distribution was 
obtained with a temperature differential as 


large as 20 deg. 


5. To obtain optimum air distribution 
during cooling, a higher supply-air velocity 
was required with floor diffusers than with 


floor registers 


6. For the simulated crawl-space condi 
tions, the floor surface temperature was 
much lower and the temperature variation 
somewhat higher than those obtained un 
der comparable heated-basement condi 


tions 


7. Storm sash installed on the windows 
obtained only slight improvement in the 


air distribution 


8. Results obtained during isothermal 
studies cannot generally be interpreted as 
predictions of the air motion in a room 
under either winter heating or summer 


cooling conditions of operation. 


9. A floor outlet located at the center of 
an exposed wall has excellent possibilities 
of providing good air distribution during 
year ‘round air conditioning, particularly 
if the flow rate used during summer cool 


ing is also used during winter heating 
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Skyline view showing portion of business section of Houston 


Houston Host to ASHVE 


ANOTHER MILESTONE in the Society's 
history will achieved the 
opening of the 60th Annual Meeting 


be with 


in Houston, Tex., January 25-27, 
1951. Under the capable direction 
of D. M. Mills and R. J. Salinger, 
general chairman and vice-chairman 
respectively, of the Committee on 
Arrangements, plans for the meeting 
are proceeding with the speed of a 
prairie fire 

It was 60 years ago. in 1895, that 
the Society's first meeting was held in 
New York with an attendance of 45 
members from a total membership of 
The 
ments anticipates that the attendance 


of 1952 will be 


75 Committee on  Arrange- 


record surpassed 


meets in Houston 


ASHVI 


The program for this forthcoming 


when the 


meeting, prepared under the guidance 
of the Program and Papers Com 
mittee, B. H. Spurlock, Jr., chairman, 
tentatively lists four technical ses 
sions, presenting papers on a variety 
of subjects including cooling towers, 
automobile air conditioning, panel 
heating and controls, the heat pump 


jets, 


and availability and_ utilization 


solar energy, studies on ait 
physiological studies, room air dis 
tribution, the radiometer, cooling a 
perimeter-loop duct 


of 


home with a 


system, and studies on heating 


buildings. 
in 


highlights will 


interesting diver 


Entertainment 
clude a number of 


VMonday 


a visit to the San Jacinto Monument 


sions afternoon will feature 


and Battlegrounds where the Battle 


ship Texas is moored in an estuary 


on the grounds 
The 


Houston 


»” 


surrounding plain as a tribute to the 


from 
the 


monument, miles 


rises 570 above 
men who gave their lives here in the 
battle Santa Anna 


The Battleship Texas, which 


great against in 
1836 
rendered valiant service during 
World War I and participated in the 
invasion of 1914. was of 
fered to the State of Texas 1945 
the Navy Department and was 
in 1948 
shrine for the citizens of the country 
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together party on Monday night at The Council will meet Sunday and Members are urged to mail the 
the San Jacinto Inn on the battle- again on Thursday, and there will be hotel reservation forms to the hotel 


grounds. meetings of the Committee on Re of their choice immediately These 


Inspection trips are planned for search, the Chapters’ Conference forms were sent to all members early 
Tuesday afternoon and the Annual Committee, and others including in October 
Banquet will be held on Wednesday many of the Technical Advisory Its On to Houston as January 25 
night. Committees draws closer. Make your plans now 


PROGRAM — 60th ANNUAL MEETING 


THe AMERICAN SocieTY OF HEATING AND VENTILATING ENGINEERS 
OS led 


Rice Hotel, Houston, January 25-27, 1954 


Sunday — January 24 12:30 p.m. Ladies Luncheon and Fashion Show--Empire Room 
. ‘ 1:30 p.m. Nominating Committee 
10:00 am. REGISTRATION— Mezzanine Floor 2:00 p.m. Inspection trips to Public, Industrial and Business 
10:00 a.m Council Meeting Buildings 
4:00 to : pm. Dinner a la Mexicaine-—Informal Entertainment 
»:00 pm. Rendezvous for coffee Texas style—South American Mvinn Cards 
; Room p.m. Past Presidents’ Dinner and Meeting 
7:00 p.m For your ple asure a group of tables have been reserved 
for Dinner, Floor Show and Dancing at the Shamrock 
¥ » » ee . » led 
Hotel. (Reservations required 2 weeks in advance Wedne sday January ee 
No set price—pi our ov check) 
ee ee ee ee 9:00 am. REGISTRATION-—Mezzanine Floor 
ar 9:30 an THIRD TECHNICAL SESSION tallroo 
Monday — January 25 ‘ enene 
- . Call to Order by John EK. Haine ‘nd Vice President 
00 am. REGISTRATION—Mezzanine Floor 


(0 am. FIRST TECHNICAL SESSION— Ballroom Prof. B. H. Jennings, Chairman 
Call to Order—By Reg. F. Taylor, President Costs of Operating the Heat Pump in the Equitable 


Welcome to Houston Building, by J. D. Kroeker and R. C. Chewning 
Response Availability and Utilization of Solar Energy, by R 
Reports of Officers C. Jordan and J. L. Threlkeld 
Amendments to By-Laws Part 1, Solar Energy Availability for Heating 
in the United States 
L. T. Mart, Chairman Part 2. Utilization of Solar Energy for House 
Prediction of Cooling Tower Performance, by Heating 
W. W. Smith Part 3. Design and Economics of Solar Energy 
Automobile Air Conditioning—Progress and Prob Heat Pump Systems 
lems, by P. J. Kent Effects of Air Conditioning on Plant Growth, by 
Pressure Loss of Air Flewing Through 45-Degree KF. W. Went 
Wooden Louvers, by Phil R. Cobb 2:00 p.m. FOURTH TECHNICAL SESSION—Ballroom 
12:30 p.m. Welcome Luncheon Call to Order—Res. F. Taylor, President 
Speaker Morris Frank 
2:00 p.m. Chapters Conference Committee 
2:30 p.m. Boat and bus trip to San Jacinto Monument—See Room Air Distribution Research for Year ‘Round 
Visit Battle Ground Air Conditioning—Part I], Supply Outlets at 
Three Floor Lo« ations, by H. FE. Straub and S, F 
Gilman 


Meeting W. A. Grant, Chairman 


Ship Channel, Industrial District 
and Battleship Texas 


6:00 p.m. Dinner at San Jacinto Inn 
Cooling a Small Residence Using a Perimeter-Loop 


Duct System, by D. R. Bahnfleth, C. F. Chen and 
: H. T. Giikey 
9:00 am. REGISTRATION—Mezzanine Floor A Two-Sphere Radiometer, by D. J. Sutton and P 
9:30 am. SECOND TECHNICAL SESSION—Ballroom E. McNall. Jr 
Call to Order—L. N. Hunter, Ist Vice President Unéiniched Business 
Report of Committée on Research—R. S. Dill, Chair New Business 


Tuesday — January 26 


man Resolutions 


> (Mf ‘ me ~ate , on * ' 
> B Gerden—-Cheirmen 2:00 p.m. Ladies Theater Party—Playhouse Theater 


Circuit Analysis Applied to Load Estimating, by 
H. B. Nottage and G. VY. Varmelee Call to Order 

Heat Flow Characteristics of Hot Water Floor Invocation 
Panels, by E. L. Sartain and W. S. Harris Installation of Officers 

Effects of Non-Uniformity and Furnishings on Panel Speaker: Dr. Walter W. Kemmerer 
Heating Performance, by L. F. Schutrum and ¢ Adjournment 
M. Humphreys Dancing 

Field Studies of Floor Panel Control Systems, Part 
II, by A. B. Algren, E. F. Snyder, Jr., and R Thursday — January 28 
R. Head . , 


Report of Tellers of Election 9°30 a.m Organization Meeting of Council 


7:00 pm. Annual Banquet—Bailroom 
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Summary of Chapter 


HELANDER’S VISIT HIGHLIGHTS OREGON MEETING 


The September of the 
Chapter was highlighted by a talk by 
Prof. Linn Helander, head of th 
Mechanical Engineering Department 
at Kansas State College, who spoke 
on Downward Projection of Heated 
lir. 

Professor Helander’s 


was an outline of the research data 


meeting 


discussion 


which have been compiled at Kansas 
State College under the cooperative 
research program sponsored by the 
Society. In this work at the College. 


studies have been made on down 


blow unit heaters in an attempt to 
develop suitable conversion factors 
for the various types of industrial 
units. The Kansas State 
College has been conducted with the 
assistance of the J/ndustrial Unit 
Heater Slides and 
sound movies were also presented 
test data 


work at 


{ssociation. 


which showed exactly how 
were obtained, 

Pres. A. N. Hoss presided at the 
meeting and received a report from 
the Membership Committee Chair- 
man, G. R. Folds. Mr. Folds listed 
members of the Oregon 
Schenk. 


Brodie 


three new 
Chanter who were: J. P 


H. V. Soballe. and FE. A 


Oregon Chapter Officers and Board of Governors (1. to r.) J. E. 


Linn Helander 
guest of Oregon Chapter 


® ARKANSAS: The speaker at the 
September meeting, Louis Stout, was 
Cumnock, 


introduced by Herman 


President. Mr. Stout gave an inter- 
esting address on various types of 
thermometers and their uses. 

\ social hour and dinner preceded 
the meeting, which began with the 
reading and approval of the reports 
treasury and membership 


President Cumnock conducted 


on the 
drive. 

a discussion regarding subjects avail 
able for the future meetings. 


Finkbeiner, secre- 


tary; W. B. Hayes; K. H. Hanson; A. N. Hoss, president; Dick Blankenship, treasurer ; 
FE. FE. Kelly, vice president; and G. R. Folds, Jr 


Heating, Piping 


Meetings 


bd DELI 1: W arren G. Moses. 


speaker for the September meeting, 


guest 


chose for his topic of discussion, Air 
Conditioning System of the Texas 
Company Building. Many questions 
followed this interesting presentation 
and Mr. Moses answered them fully 
and explicitly. Prior to this, Mr. 
Moses conducted a tour through the 
new Texas Company Building, which 
made his speech more enjoyable and 
illustrative. 

\ blanket invitation to the Delta 
Chapter, to witness the educational 
control shows to be in New Orleans 
October 
Penn Controls, 

In the absence of Pres. H. I 
Salaun. Vice-President C. V. Bank 
ston presided, J. J. Friedler. Jr.. 
gave a very favorable report on the 
treasury: L. R. Maxwell thanked all 
members who had helped in the mak 


5 and 6. was extended by 


Incor porated. 


ing up of the organization chart, and 
hoped that this excellent work would 
continue: and Walter Cooke. 
lative and code chairman. reported 
on the recent Jefferson Parish group 
committee meeting. With the busi 


ness of the evening completed, the 


lewie. 


meeting was adjourned. 


© EMPIRE STATE CAPITAL: The 
first meeting of the fall season was 
opened by Pres. N. W. Burrill. who 
introduced two new members; D. A. 
McCreary and R. Peck. 
Burrill called the Committee 
chairmen to their 
which were discussed with the mem- 


President 
upon 

present reports 
bers present. Printed cards, showing 
the program for the coming year and 
also the Officers and Board members. 
were presented to each member. This 
form of program announcement was 
present and a 


acclaimed by those 


vote of thanks was given to FE. ¢ 
Doyle who was responsible 

The Chapter was 
have three guest speakers. 


privileged lo 
Dr. Es 
sex was the first speaker and his 
topic was The Operation of the Com 
School Buildings & 


mission on 


Conditioning. November 1953 
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Grounds Heating and Ventilating 
of School Buildings and Grounds 
was presented by J. Churan. and D 
Stevens spoke on the Studies of the 
Staff of Consultants to the Commis 
ston regarding School House Con 
and Lighting A lively 


discussion period followed these ad 


Struction 


dresses and the appreciation of the 
Chapter was conveyed to Messrs 
Churan. Stevens, and Dr. Essex for 


their very excellent presentations 


The September 
at the Wishbone 
Restaurant and was called to order 
by Pres. G. H. Stoffer After several 
committee chairmen presented their 
reports, the Board of Governors was 


@ KANSAS CITY: 


meeting was held 


introduced. 

Vice-President F. K. Ladewie. pre 
sented the guest speaker, W. G 
Wassmandorf of the Trane Company. 
Engineering Analysis of the Refriger 
ation Cycle was the subject of Mr. 
Wassmandorf’s discussion. A _ lively 
question and answer period followed 
this interesting and enlightening 
talk. 

Congratulations were offered to 
k. Kk. Campbell! on the oceasion of 
his 50th Wedding Anniversary which 
he and Mrs Campbell celebrated, 
September 10. 


@ NORTH TEXAS: FE. T.. Keck, 
Jr. introduced the cuest speaker. 
Jack Stewart. Dow Chemical Com 
pany. who discussed insulation and 
described the properties of insulation 
made of expanded polystyrene. A 
very interesting motion picture sup 
plemented his Dean 


Emerson. of Houston. answered ques 


information 


tions pertaining to the application 
of the insulation in an informative 
and entertaining discussion. 

L. S. Gilbert announced that a 
report regarding the Giesecke Me 
morial Fund would be completed and 
ready for discussion at the next 
comments from 


Southwest 


meeting as soon as 
the South 
Texas Chapters were received. 

Pres, P. N. Vinther called the 


September meeting to order. and the 


Texas and 


minutes of the previous meeting were 


approved, 


© VORTH TEAAS: Guest speaker 
bred Mekadden, discussed in detail 
some of the technical problems ol 
designing low temperature test cham 
bers and how thev were accom 
plished. All members present partic 
ipated in the discussion period that 
followed and it was the unanimou 
decision that Mr. Mekadden’s talk 
was one of the finest presented before 
the chapter. 

Pres. P. N. Vinther, who pre 
sided at the August meeting. called 
for the minutes of the previous meet 
ing and these were read and ap 


proved, 


LOUIS: — The 


meeting was held at Town Hall and 


. Sy. September 
was called to order by Pres. H. ¢ 
Sharp. 
by the Committee chairmen and spe 
cial thanks was given to G. B. Pattiz. 


membership chairman for September, 


Several reports were given 


obtaining = six 
Chapter. 


for his success in 
new members for the 
FF. E. Ince, treasurer, presented his 
report and reminded all members 
a. Se Sharp an 


Clucas had been 


about dues. Pres. 
nounced that E. T. 
elected second vice-president by the 
Board of Governors to replace J, I 
Navlor. Jr. who has moved to an 
other city. It was also announced 
that W. A. Russell had been elected 
Secretary-Treasurer of Joint Council 
of Engineers Society of St. Louis 

B. L. Evans and President Sharp 
commented most favorably on the 
There 


Society's Denver meeting 


was a good representation 
St. Louis and slides were shown of 
pictures taken at Denver 
The fruest speaker, (, | Robinson 
f Carrier Corporation, spoke on 
Trends in Year-Around Air Condi 


All phases of 


ine luding 


tioning for Residences 
this field were discussed 
the pitfalls in residential air condi 
tioning: air distribution and noise 
The meeting was adjourned after a 
hearty round of applause was given 


lo \Ir Robinson 
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© SOLTHU EST TEAAS Ire 1) 
Lk. Locher called the September meet 
ing to order at the Belgium In 
After the reading and acceptance of 
the August minutes, several report 
were presented on activities which 


different) committees and 


involve 
projects of the ¢ haptes s Boone 
Crisp and |. W. Wilke reported on 
the progress of the Chapters Com 
mittee on the Student Aid Fund 
rr. B 
South Texas ¢ haptes in order to 
further this activity. \ 
Committee on Student Chapter Ac 


Frazee agreed to attend the 


( hapter 


tivity has also been organized with 
I W. Wilke as chairman 
by B. J. Barnhart and J. L. Rea, Ji 
W. J. Brinkmann also presented a 
report on the NAHB projected fir 
Conditioned ] illage 

L. H. Hornor, Jr presented the 
spe aker of the evening, Wm. Palin 
of Cutler-Hammer’s Houston office 
Mr. Palin discussed motor startin; 
illustrated by slides: Pri 
mary Resistance Reduced Voltage 
Starters, Auto-Transformer Reduced 
Voltage Starters. and Part-Windin: 


assisted 


de Vices, 


or Increment Starters. which he used 
as examples when dis ussing reduced 
voltage starting: and the importance 
of using a three coil overload relay 
for motor protection. The need for 
the latter is due ta the inereasin: 
residential area use of three phas 
service and its usual condition of 


voltave which i rt 


an unbalanced 
sponsible for the burning-out of 


motors 


@ | IRGINIA 
ime Wis presided over hy Pres | 
D. Duval in the assembly room of 
the Henry Walk: With 


the minutes from the previous meet 


The Se ptember meet 


Company 


ing read and approved the cuest 
speaker was introduced by M. H 
Pelosi Jr The speaker of the eve 
ning was W. | 
manager of the Charlotte Division 
Residential Air Cor 
ubject of Mi 


Sammons. district 
Carricr Corp 
dition nu ii- thre 
semmons talk and it proved to be 
informative and interesting Aftes 
i lively discussion period. the meet 


ing was adjourned 
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Candidates for Membership 


The Society's By-Laws require that all applications for membership or advancement are to be sent to the Executive Secretary and 
the names of applicants and their references shall be printed in the next issue of the JourNAL of the Society, or mailed to all mem 


bers. When the replies are received from references the Candidate's application shall be submitted to and acted upon by the Admis 








sion and Advancement Committee as soon as possible 
When the Admission and Advancement Committee has acted favorably upon a Candidate's application and assigned his grade, the 
Council shall confirm the election of the proposed Candidate for membership. During the past month there have been 72 applications 


for membership, including 2 reinstatements; in addition 8 advancements have been received Che names of these men and their spon 


ors are published in the following list 

Members are requested to scrutinize the list with care. The Admission and Advancement Committee, and in turn, the Council, urge 
members to assume their share of responsibility of receiving these candidates into membership by advising the Executive Secretary 
promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 
duty of every member to promote 

Unless objection is made by some member by November 30, 1953, these candidates will be voted upon by the Council. Those ele 


to membership will be notified by the Executive Secretary immediately after election 


Vote tReinstatement. *Non-member Advancement 


larske, R. S., Design Engr Thomas J 
Baown, C. L., Jn, Engre. Officer, Corps Banna, H. J., Seles Engr. H. C. Gem ~ nie Sty bar ge Mere Mg 
of Engineers, Beale Air Force Base. mon Co., Ine., Indianapolis. Rerer R. HL. Oberschulte. M “ ot 3 
Rerenences: T. O. S. Humphrey, Jr., ences: J. T. Hardin, J. W. Jackson, 
J. E. Hurston*, S. Konzo, Ray Reilly*. R. O. Jackson, J. R. Loggins 

Bonner, H. E., Mech. Engr., Southern Nesster, R. L., Jn., Sales Engr., DeHaven 
California Edison Co., Los Angeles Engrg. Co., Indianapolis REFERENCES Bercuorst, K. B., Asst. Mer., Duffy Heat. 
Kererences: LL, B. Davenport, M. ¢ O. FE. Cotton, T. R. Davis, G. J. Hayes ing Co., Anoka. Rererences: G. T. 
Greiner, A. Hanson*, Stanley Polland S. H. Perham Costello, H. R. Bostrom, Leland Lincoln, 

Geren, BE. P., Engr, L. J. Wing Mfg KF. H. Schneeberg 
Co., Los Angeles. Rererences: V. W Kansas Cook, R. E., Heating Sales Enegr.. Stand 


Sharpe, G k Sleight, ¢ H. Smith, . WAALKES Rk. J Technical Training urd Plumbing & Heating Supply Lo., 
Minneapolis REFERENCES . = Al 


H. S. Wheller : 
; Director, The Coleman Co., Inc., Wich 
Krace, R. F., > taka Be I. Krage, <tr agg eee or arene | ¢ I gren, J. V. Borry, R. L. Campbell, 
Ener Stockton ener: NCES Grandstaff, H Posterfeld ( M J. ¢ Englebretson 
Haley, J. F. Kooistra*, L. A, O'Meara, taainian Hatiserc, W. C., Sales Engr., McQuay, 
P. L. Sala* Inc., Minneapolis. Rererences: C. | 
Soot _ a I . IR., = : k we "ae Louisiana : h, ©. L. Lilja, KR. W. Onto, J. 5 
ican if a eT ., os ngeies ) ost 
prences: R. V. Sloan*, C. B. Spencer’, Cotton, Epowin T., Ul, Merchandising 
J. B. Macomber, R. ©. Taylor Mer., Industries Sales Corp., New Or 
Wrisenserc, FE, L., Air Conditioning Engr., leans. Rererences: CC, V. Bankston, 
Southern Counties Gas Co., El Monte. l.. V. Busenlener, J. D. Maddox, H. | ENGLAND, N. F., Repr., Metalbestos Di 
REFERENCES I. B. Davenport, E. ¢ Salaun. vision, William Wallace Co., Jackson 


Evans, ¢ R. Kidd, Carleton Raymond Duptey, W. H., IL, Air Conditioning Rererences: ¢ E. Blome. J. G. Cole 
Engr., Cary B. Gamble and Assocs., man, Jr.. J. M. MeGregor*, L E. Rowe 
Connecticut New Orleans. Rererences a 
Jounson, E. M., Associate Marchant & Sar ge ag Leininger, W. B. Martin, Missouri 
Minges, ray reer Te Sn ry Kennepy, H. M., Mech. Engr., District Hensecy, J. C€., Contract Engr., The 
erences: R. B. Ca o M: r or _— Public Works Office, New Orleans Marley Co.. Kansas City REFERENCES: 
D. M. Hummel, ¢ : otswent Rererences: W. J. Daussat, Marcel H. E. Degler, W. O. Kretzmeier, O. G 
District of Columbia Livaudais, W. B. Logan*, Edward Linimon, L. T. Mart 
Yoerger* Powe ti, R. J., Mgr. Merchandising Dept., 
Morcan, J. W., Enegr., Johnson Service Sin ‘Mister Ca. Rams Ci tives 
Co., Washington, RerereNnces: S. R. Massachusetts ENCES H. E. Degler, W. O. Kretzmeier. 
Allen, W. | Jones, (, R. Walz, F. H. ; : \ M j k 4 I OG Linimon. | a Mart. 
Weller Perno.ati, V. J., Mech. Engr., Air In l'uompson, J. B., Sales Engr., The Marley 


Sté é s O ce les y \ Fo ce 
tallation ice, Westover ss , Co., Kansas City. Rererences: L. A 


Illinois Base. Rererences: A. M. Lovenberg, : 
B. M. Packtor, e © MoCleen. John as - h b goa r. O. G. Lini 
ar 


mon, 
Slattery*. 


California Indiana 


Minnesota 


Mississippi 


Canr, J. W., Sales Engr., Kewanee Ross 
Corp., Chicago. Rerernences: J. M. 
Hartman, R. B. Mason, C. F. Olsen, Michigan PaSiensinn 


W. B. Russell. 
Despins, G. R., Mgr., Heating Sales, Ray \Lreser, J. M., Engr., State Plumbing Acguazzino, F. J., Repr., Air Condition 


mond Fisher Supply Co., Chicago. Res & Heating Supplies, Inc., Detroit. Ree ing Utilities, Inc., Omaha. Rererences 
erences: H. G. Gragg, H. T. Kucera, erences: I. W. Chase, H. P. Osgood, S. W. Black, N. M. Blanchard, G. W 
F. W. Luft, Jr. FE. R. Teske. R. H. McGeorge, F. H. Patterson Colburn, A. R. Dennell 
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P. E., Repr., Air Conditioning 
Utilities Inc., Omaha 
W. Black, G. W. Colburn, E 
) I. D. Williams, Jr. 
Pererson, T. W., Branch Mer., Barber 
Omaha. Rererences: \ 
P. Hansen, R. G. Koch, L. ¢ Plaehn 
H. &. V iliquet 
Witurams, T. D., Jr, Repr., Air Condi 
tioning Utilities Inc., Omaha. Rerer 
CES S. W. Black, G. W Colburn, 
\. R. Dennell, E. A. Snellenberg 


Rererences: 5S 
A. Snellen 


(olman Co., 


New Mexico 

Wuerritrr, C. R., Section Leader, Univer 
sity of California Scientific Lab., Los 
Alamos. Rererences: J. K. James, 5S 

\. Musser I: k Ross, B. H Spurlock 


New York 


Becxert, A. R., Jr., Sales Engr., Goergen 
Mackwirth Co., Inc., Buffalo. Rerer 
ences: L. R. Kahn, L. N. Hopkins, Jr., 
( W Stone, J. J Yager 

Cummunes, R. N., Instructor, State Univer 
sity of New York, Agricultural and 
echnical Institute, Canton. Rerer 
ences: J. R. Carroll, Jr., H. T. Gilkey, 
S. Konzo, W. F. Stoecker* 

Doyie, R. L., Engr., Carrier Corp., New 
York. Rererences: O. 'W 
Albert Giannini, E. H 
(;. Marshall 

Estey, C. G., Sales Engr., Albany. Ret 
erences: L. V. Appleby, J. E. Hart, 
J. L. Ottenheimer, R. J. 

Lepsecter, B. H., Design Engr., The J 
M. Fink Co., Inc., New York. Rer 
erences: Nathan Feder, F. A. Fideli, 
J. M. Fink, Bernard Leventhal 

Martin, J. R., Application Engr., Carrier 
Corp., New York. Rererences: R. H 
Leveridge, J. G. Marshall, 
Silvera, F. B. Wilder. 

Marruews, R. E., Engr., 

& Electric Service Corp., New York 
REFERENCES E. R. Ambrose, R. B 
Darling, | R. Ellenberger, P. ¢ 
Hutchins. 
Minton, Joseru, Engr., S. J. O'Brien 
Sales Corp., New York. Rererences: 
L. M. Grad*, E. P. Del Campo*, Ray 
mond Garramone*, Ralph Torop 

Morin, H. L., Designer, Robson & Woese 
In Cons. Engrs., Rerer 
ences: H. K. Ormsby, P. D. Robson, 
J. W. Stevens, C. F. Woese. 

tO’Connect, V. J., Sales Engr., General 
Electric Supply Co.,. Brooklyn. Rer 
erences: E. E. Ashley, H. H. Bond, 
S. A. Spencer, J. E. Schechter. 

Scuwartz, J. R., Secy.-Treas., Infra In 
sulation Inc., New York. Rererences 
Stanley Blumenstein, H. J. Harris, | 
G. Huggins, S. J. Storper. 

Wapvett, M. E., Branch Mer., The Powers 
Regulator Co., Albany. Rererences: 
D. A. Carofano, A. H. Moraweck, F 
4. Murray, Merle Weninger. 


Armspach, 


Leveridge, J 


lougher. 


Americo 


American Gas 


Syracuse, 


Wvunreaman, W. H., Partner, W. R. Cosen 
tini & Assocs., New York. Rererences 
R. H. Carpenter, A. F. Hinrichsen, J. W 
McGuire, Ira Willner 


North Carolina 


.Bean, R. F., Engr., Air Conditioning 
Corp., Greensboro. RKererences 

Guest, Jr., Harry Hoffman, J. M 

ants, J. W. Westbrook 


Ohio 
Grar, C. R., Mer., 


& Sons, Inc., Columbus. Rererences 
A. D. Bogen, F. W. Gurley, H. G. Hays 
N. T. Hess 

McAnprews, R. F., Sales Mer., Russell 
R. Gannon Co., Cincinnati, Rererences 
R. C. Beineke, H. K. Jennings, Nathan 
Frankel, R. R. Gannon 


Heating Dept., Graf 


Oregon 
Hettr, G. E., 


Minneapolis Honeywell 
Portland. Rererences Dick Blanken 
ship, W. D. Maxwell, T. H. MeClung 
K. H. Hanson 


Service Installation Mer., 


Regulator Co., 


Pennsylvania 


Cray, R. H., Mer., Engineering Service 
Dept., A. M. Byers Co., Pittsburgh 
Rererences: C. L. Benn, W. J. Binder, 
P. S. Park, Jr., W. J. Mayer 

tScumipt, H. L, Sales Megr., Halstead & 
Mitchell, Pittsburgh. Rerrerences: W 
A. Allen, E. H. Riesmeyer, Jr. C. H 
Schneider, J. N. Riley 


South Carolina 


Garpner, F, R., Exec. Secy., S. C. Assn 
of Plbg. & Htg. Contrs., Columbia. Ret 
erences: R. H. Crum*, C. B. Kneller*, 
R. J. McCarley*, Jr.. J. H. Sams* 

Jenxins, A. H., Mech. Engr., U. S. Naval 
Shipyard, Charleston. Rererences: A 
L. Blackstone, Jr., M. R. Durlach, Jr., 
F. B. Herty, J. R. Johnson* 

McLain, R. S., Repr., Clark Heating Co., 
Inc., Columbia. Rererences I WwW 
Clark, Jr., Robert Lindsey*, Vance 
Morrow, Bill Wannamaker* 

Morrow, V. A., Partner, Hoffman & Hoff 

REFERENCES R 

Durlach, Jr 


man Co., Columbia 
K. Demarest, Jr.. M. R 
F. B. Herty, L. B. Hoffman 
Myers, J. N., Air Conditioning Engr., 7 
REFERENCES 


Mason, Ek. H 


Louis Murray, Columbia 
P. H. Erisman, Jr. R. I 
McLane, J. H. Skipper 
Pascua, R. S., Mer., Mach. & Equipment 
Dept., Tidewater Supply Co., Inc., Co 
Rererences: F. B. Herty, H 
Guire, J. E. Me 


lumbia 
L. McDowell, N. W 
Murray* 

Tuomas, G.G., Pres., Thomas Heating & 
Air Conditioning Inc., Rocky Hill 
REFERENCES 4. G. Bahnson, Jr., Kirk 
patrick Cousart, W. R. Evans, Jr., J. ¢ 


Portor* 
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Texas 

Brapvtey, Roy, Mer., Straus-Frank Co 
San Antonio. Rererences: C. L. Hern 
don, H. J. Faller, D. P. Pace, Jr., T. A 
Wolf 

Daron, F. S., Sales Engr., H. J. Dalton 
San Antonio 
Dalton*, H. E. Gragg*, S. J 
M. EF. Staley 

Fevrer, J. V., Repr., John Felter Co., San 
Antonio. Rerrerences H J}. Faller, 
F. B. Frazee, D. L. Locher, John Zink* 

Purpy, J. M., Design Ener., Blum and 

Rererences 


Lagow D. I 


Rererences i J 
Rohats 


Herman 


Moody 


Guerrero, Dallas 
Blum, Jr., A. ¢ 
R. L. Patton 
Riscu, G. A 
tock Co. Dallas. Rererences l. FP 
Ashcraft, W. R. Barbeck, Claude Clare 
more, B. E. Priest 

Wattace, S. P., Owner, Sam P. Wallace & 
Co., Dallas 
R. F. Taylor, G. A 
Vinther 


Design Engr. Carriet 


Rerenences: C, B. Gamble. 
Linskie, P. N 


Utah 


Guntuer, Orvitte, Owner, Gunther 
Sheet Metal Co., American Fork Res 
ERENCES * Ashton, FE. L. Baker 
A. R. Curtis, A. R. Dyer 

Wittiams, J. F., Chief Engr., 
Gilsonite Co., Salt Lake City Rerer 
ENCES k. V. Gritton, A. A. Mayeock, 


D. R. Wilde, L. L. Winsor 


Ame rican 


Virginia 
Hicks, T. W., Engr., 
Inc., Lynchburg 
Doering, S. H 


Hinnant M I 


Terrell & Moseley 
REFERENCES F. J 
Franklin, Jr, Ro H 


Taylor 


Washington 


Eavin, D. A., Jn., Mech. Designer, Richard 
M. Stern, Cons. Engr., Seattle. Rerer 
ENCES H. T. Griffith, H. M. Hendrick 
son, L. F. Christoflerson, R. M. Stern 

Peters, L. E., Sales Engr 
Co., Seattle RereRnences R. ¢ 
K. G. Massart, S. D. Peterson, § \ 


I hom is 


Johnson Service 


Lewis, 


Wisconsin 


Bryan, W. J., Asst. Branch Mer 
Colman Co., Milwaukee 
( J. Braatz, M. J 
Horock, L. C. Plaehn 


Barber 
Rererences 
Bamond, BD. | 


CuNNINGHAM, E, A., Draughtsman, Na 
tional Research Council, Ottawa, Res 
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CLARK T. MORSE 
Bloomfield Hills, Mich. 


The Society was saddened by the 
news of the death Sept. 18 of Clark 
T. Morse, a life member of ASHVE 
and president of the American Blow 
er Corp. and the Canadian Sirocco 
( 0. Mr. Morse. 
vear. had suffered 

Mr. Morse was born 
Ill., Dee. 31, 1886. He 
career with hetiotean 
1912 as a 
president of the company in 193°. 
In addition to his position as presi- 
dent of American Blower and Cana 
dian Sirocco at the time of his 
death. he was also a director of the 
Radiator and Standard 


corporation 


who was in his 67th 
brief illness. 

Evanston. 
began his 
Blower in 


salesman and hee ame 


American 
Sanitary Corp.. parent 
of the other two concerns. 

Mr. Morse had been a member of 
ASH VI 1913. and was elected 
to life membership in 1945. — In 
addition to the Society. he 


ASME, the 


since 


Was also 


Recess 


a member of 


Morse 


Clark T. 


Club of Detroit, the Engineers Club 
of New York City, the Engineering 
Society of Detroit, and the Detroit 
Athletic Club. Mr. Morse was ae- 
tive in the National 
Fan Manufacturers and in many civic 
and charitable organizations. 


Association ol 


Surviving are two daughters. Bar 
bara of Bloomfield Hills and Louise 
of Santa Monica, Calif.. to whom 
the Officers and Council extend their 
sincerest’ sympathy, 


FRANK H. PATTERSON 
Grosse Pointe, Mich. 

The news of the death of Frank 
H. Patterson, sales engineer, Hoff- 
ledders 
Mich.. 


Society. 


man Specialty Co. and 
Quigan Corp., Grosse Pointe, 
has been received by the 
Mr. Patterson was 57 years old. 

April 27, 1896, in Austin, 
Pa., Mr. Patterson attended public 
schools in Davis, W. Va., studied 
engineering at the University of West 
Virginia from 1916 to 1917, and 
received his M. E. 
University of Detroit in 1924. 


1920 to 1926 he was also employed 


Born 


From 


as a student engineer for the Detroit 
I-dison Co., spending 2 years in its 
research laboratory and 4 years in its 
central heating In 1926 


he joined the Hoffman Specialty Co 


department. 


as a salesman, remaining with the 


company until his death. Mr. Pat- 
terson had been a member of the 


Society since 1942, 
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The new, thoroughly modern East Providence (R. |.) High School. a 


Architects and Engineers, Charles A. Maquire & Associates” «  —™ ey _—s 
Heating Contractor, Joseph P. Cuddigan Ce 
nite ; ju A * “ws : 





Fitzgibbons Distributor, Wholey Boiler Co. 
All of Providence, R. |. 


HERE 1S ANOTHER of the many up-to- 
the-minute schools that enjoy the econ- 
omy and abundant heating comfort of 
Fitzgibbons Steel boilers. Four Fitzgibbons 
“D” Type boilers handle the heating job 
with ease in the most severe New England 
winter, and do it with the outstanding fuel 
savings for which these boilers are famed 
in schools, coJleges, and institutional build- 
ings throughout the nation. School boards 
everywhere have learned that “the best 


boiler buy is Fitzgibbons.” 


Fitzgibbons Boiler Company, Inc. 


General Offices: 101 PARK AVENUE, NEW YORK 17, N.Y 
Manufactured at OSWEGO, N. Y. . Branches in Principal Cities 





ARE BETTER PUMPS FOR 
EVERY BUILDING SERVICE 








DUPLEX CONDO-VAC 
RETURN LINE VACUUM 
AND BOILER FEED PUMP 


Specifically designed for 
vacuum heating systems. 
The water capacity of the 
Condo-Vae_ remains con- 
stant up to the boiling 
point. The air capacity re- 
mains constant to the 
evaporation point. Pres- 
sures up to 40 Ibs. Capaei- 
ties from 2500 to 150,000 
EDR. Described in Bulle- 
tin 270. 























SURE RETURN 
CONDENSATION PUMP 
& RECEIVER 


For systems up to 75,000 
EDR and for low and med- 
ium pressures, Available in 
either single or duplex 
units. The base serves as a 
large capacity manifold 
through which the conden- 
sate flows by gravity from 
the receiver to the pump. 
The Sure Return will not 
steam bind. Deseribed in 
Bulletin 250. 























CHICAGO PUMP COMPANY 


BUILDING and INDUSTRIAL DIVISION 


622 DIVERSEY PARKWAY (— . CHICAGO 14, ILLINOIS 
Condo Vac e Retur AV Lvc I Kleer Sewage Ejectors 
Fire, House & Circulating Pumps Little Giant & Nor j Bilge Pumps 
Pneumatic & Tankless Water Systems Pumps for every justrial use 

















For every heating system get the 
pump that is specifically de- 
signed for the particular job. 
For below floor returns, for low 
vacuum systems, for small 
capacity high pressure re- 
quirements, for any standard 
heating system, or any unusual 
condition, there is a CHicaco 
Heating Pump that will do the 
job better. All ratings and re- 
ceiver capacities meet or exceed 


ASHVE standards. 








TYPE AVC CONDENSATION 
PUMP & RECEIVER 


Heavy cast iron receiver 
with low inlet for floor 
mounting or shallow pit. 
Sets on floor no founda- 
tion bolts necessary. 
Weight of unit and piping 
hold unit firmly in place. 
For 500 to 10,000 EDR and 
10 to 30 Ibs. pressure. See 
Bulletin 245. 











TYPE CLL 
VERTICAL CONDENSATION 
PUMP & RECEIVER 

Specifically designed for 
low return service and 
underground installations. 
Flanges are accurately fin- 
ished and gasketed to pre- 
vent steam leaks, Pump 
and receiver are shipped 
as a unit, ready to install. 
For 1000 to 40,000 EDR 
and 10 to 25 Ibs. pressure. 
Deseribed in Bulletin 255. 











DUPLEX FC 
CONDENSATION UNIT 


Single or duplex units are 
specifically designed for 
operating conditions where 
pressures are high and ca- 
pacities relatively small. 
For duty up to 50,000 EDR 
and discharge pressures 
up to 150 Ibs. Described 
in Bulletin 260. 
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Noise and vibration from heavy motor- 
driven blowers proceed partly through the air, 
from the fan blades and other moving parts of 
the machinery, and partly by transmission 
through the building structure from the sup- 
porting base. 

The key to effective reduction of both vi- 
bration and audible noise is a properly-de- 
signed isolating support, specifically engineered 
to take account of the weight of the fan and its 
motor and housing, the location of the center of 
gravity, and the operating speed. Barry fan 


Barry 


ene 


Quality 


The new Barry fan bases 
are designed to achieve maxi- 
mum efficiency in reducing 
noise and vibration transmitted 
from heating and ventilating 
fans and air-conditioning units. 

They are engineered by 
The Barry Corporation, leaders 
in the field of vibration-isolat- 
ing equipment for military use, 
to apply the most up-to-date 
knowledge to this problem. 

Their detailed design 1s 
completed for each particular 
installation to meet the exact 
requirements of that installa- 
tion, because this is the only 
way to assure maximum per- 
formance. 


bases achieve maximum efficiency by careful 
attention to all these factors. 


These fan bases incorporate an isolating 
element of new design, in an integral structure 
of rails and motor base to fit your exact needs. 
They are manufactured to your own specifica- 
tions, custom-built to bring you full satisfac- 
tion in actual performance. Write to us today, 
or get in touch with our nearest representative, 
so that we may place our experience at your 


service, 


~BARRY~- 


782 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 


Atiente Geltimere Chicege Cleveland Delies Dayton Detroit Les Angeles Minneepelis New Tors 


Philadelphia Phoenix Rochester St. Levis Sen Francisce Seattle Terente Washington 
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LADISH Controlled QZiatly ASSURES METALLURGICAL SOUNDNESS 





Photographed in Ladish 
Metallurgical and Research Laboratories 


TO MARK PROGRESS 


Testing the breaking point of metal... proves Ladish fittings 





have ample strength to meet the test of maximum service 


Optimum strength — proved by scientific 


test — typifies the outstanding values in , aie ™~ 


- 


. . . . / y 4 
Ladish fittings that result’ from special THE compete ( onlrollid Yualily FITTINGS LINE 





emphasis on sound metallurgy and advanced PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 
facilities. Shown here is modern Universal 

tensile testing equipment on which ultimate if yaN 1D) | S H e 6) 
strength, yield strength, reduction of area 5 ‘ 4 
and elastic properties are carefully measured cub ne 56ON SIN 

to assure users of Ladish Controlled Quality 

fittings the metal quality essential for re- 


liable performance. 


Cl EI oS *2.0s7.8088 CA 





oO 4 


Self-oiling composition bushing Absorbent filler holds oil 

feeds oil to shaft by capillary action. ' aoe yeaa 
in reservoir and prevents 
over-lubrication. 


Bushing has shoulder which , ' 6 


orovides self-lubricat - 
PTOVIASS Bt ricating bear \ Split Pressed Steel Housing 
ing surface for collar. : 

is light and strong. 


Slotted Bolt les. . 
otted Bolt Holes. Rub . Spherical surfaces provide full 
ber grommets can be used ie : 

eth self-alignment. 


for sound isolation. 


Bronzoil Py oved 


FAN AND BLOWER BEARINGS (% in Millions of installations! 


Engineered to meet the specialized requirements of 

fan and blower service, Dodge Bronzoil bearings are 

widely and successfully used on small shafts for gen- 

eral service, within the limits of their capacity. Cap- 

illary bronze bushing has a capacity of one-third its tam , 

volume in oil. The liberal oil reservoir, with close fit- ~ 

ting wick, surrounding the bushing provides ample D pD Gok 
lubrication. Millions of Bronzoil bearings have proved <S - (a 
their dependability through years of service. Avail- wv (y 
able in shaft sizes from 34” to 114”. Write now for <—+ of Mishawaka, Ind. 
literature and detailed information. 

DODGE MANUFACTURING CORPORATION, 1600 Union St., Mishawaka, Ind. 


A 

CALL THE TRANSMISSIONEER, your local } \\ 
Dodge Distributor Factory-trained by Dodge, 
he can give you valuable assistance on new 
cost-saving methods Look for his name t } 

Power Transmission Machinery” in 
our classilied telephone book, 

™ 





Dodge-Timken Bearings Taper-Lock Sheaves Sealed-Life V Belts 





FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 N. SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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STEAM UNITS HEAT UP 8 
TIMES FASTER WITH SUPER- 
SILVERTOP SERIES B TRAPS 


the fastest air venting trap 
on the market. Saves steam 
and production costs. Makes 
steam equipment heat up 
instantly. Mail coupon for 
bulletin 1053 today. 





rn ——— + 3 
THE V. D. ANDERSON COMPANY 
1949 W. 96th St., Cleveland 2, Ohio 


Please send me a copy of bulletin 
1053 without obligation. 


Name 
Title 
Address 
City 
State 





CONTROL IS VITAL 


The inverted bucket in SUPER-SILVERTOPS 
Does Not Swing Free...Guided Action Assures 
Positive Valve Closing 


Control is mighty important ... whether you're paddling 
a canoe or building a steam trap. Anderson engineers have 
carefully designed Super-Silvertops so that the operating 
action is controlled at all times. This means that the bucket 
in a Super-Silvertop, unlike other inverted bucket traps, 
does not swing free. It’s carefully guided on a hexagonal tube, 
minimizing friction. The bucket cannot get out of alignment, 
hit the case of the trap, or cause the valve to improperly seat 
and leak steam. This unusual patented feature is another 
reason you get more for your money with Super-Silvertops. 
Why be satisfied with anything less than the best? Contact 
your local Super-Silvertop representative or jobber today. 


Quality Steam Traps since 1886 


SUPER-SILVERTOPS 


THE “CONTROLLED” STEAM TRAP 
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Ley SPENCERS 


NEW DIVIDED LOW-WATERLINE BOILER 


Available in a range of sizes from 3,500 to 42,500 sq. ft. 
steam. Working pressures: 15 Ibs. steam, 30-100 Ibs. water. 


FOR ADDITIONAL INFORMATION, write for our special folder 
on the Low-Waterline Boiler. 


THERE IS A SPENCER FOR 
EVERY BUILDING ... FOR EVERY FUEL 


FOR NEW BUILDINGS 


Flattened out to beat low-headroom and excavation 
problems. Overall height is approximately 25% less than 
conventional firebox boilers. 

Low stack designs possible because all sizes are designed 
to be installed with induced draft fans. 

Quiet— burns fuels more completely because all sizes con- 
tain extra-high fireboxes, 


FOR EXISTING BUILDINGS 


Divided in half for easier entrance through narrow base- 
ment openings. Yet two watertight sections require no 
welding for installation. 

Easier to install because of specially designed smokebox. 


FOR ALL BUILDINGS 


Quickly converted from mechanical to hand-firing 
whenever desired, at a minimum of expense and without 
disturbing boiler-settings. 

Service-water heating coils sized to meet all require- 
ments including shower and cafeteria needs in schools. 
Both instantaneous and tank-type coils available. 


Designed, constructed and stamped in 
accordance with requirements of the 


ASME Boiler Construction Code. 


‘SBI. Rated in accordance with SBI Code. 


Inspected and approved by licensed 
National Board Insurance Inspector. 


SPENCER 
MEATER 
aman A 





*,, LYCOMING-SPENCER DIVISION ” 


4, 
< 
4, % 
4 a 
“aronr Lq'to} _ 
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PIPE RACKING 


in New Sewage treatment Plant 


Adjustable Metal Framing supports long, 
heavy lines—assures exact slope, per- 
mits changes or additions at any time. 


Thousands of feet of piping and conduit were 

racked with UNISTRUT steel channel and fit- 

tings in the new Joint Sewage Treatment 

Plant serving the twin Michigan cities of 

Benton Harbor and St. Joseph. In one 
Cuts 

aos Git small area alone, over 20 tons of overhead 

haiti — piping were supported by UNISTRUT concrete 


Conserves Steel, 
Reduces 
Manpower Hours, 





inserts and pipe hangers. 


The UNISTRUT framing system consists of steel channel members, 
concrete inserts, pipe rollers, brackets, clamps and fittings which are 
bolted together to form a trim framework of mechanical supports. 


Completely adjustable, to assure exact pitch and permit changes and 
additions at any time, the system eliminates much engineering detail- 
ing and all special erection equipment. Assembly is accomplished with 
justa saw and wrench—no drilling or welding required. Try UNISTRU1 


framing on your next piping job! 


Water, gas, air and sludge lines racked Part of large overhead piping installa 
on UNISTRUT stanchions. Concrete inserts tion where over 20 tons of lines ore sus 
have slot with sliding nut so fittings con pended by UNISTRUT concrete inserts 
be bolted in position desired. and pipe hangers 





S. Patent Numbers 
296338? 7405631 
2380379 

Other Patents Pending 


Distribuiors and Warehouse Stocks 
in Principal Cities. 

Consult your Telephone Directories. 

UNISTRUT PRODUCTS COMPANY 

1013 W. Washingten Bivd., 

Chicage 7, tl. Dept. H11 


Write for 84-page 
Pocket Catalog 
No. 800. 


For the Man on the Please send me o copy of Pocket Catalog 
Job! Photos, draw- No. 800 without ob .gation. 

ings, ideas and 

data on how to Name 

mount, hang, 

frame and rack all Company 

kinds of mechani 

cal and electrical : 74 Address 

equipment. 


The World's Most Flexible All-Purpose Metal Framing 


See complete catalog in Sweets 1953 Architectural, 
Plant Engineering and Industrial Construction Files 


City 











BUILT to MEET 
MODERN INDUSTRIAL 
REQUIREMENTS 


For Continuous Heat Service up 
to 150 Pounds Steam Pressure 


Horizontal Type 


Ceiling suspension type with heavy 
duty welded steel fin-and-tube 

heating element. The rugged arc-welded 
construction outperforms and outlasts 
heating elements made of thinner 
non-ferrous metals. Avoids their 
expansion-contraction faults, yet has the 
same BTU efficiency. Ten basic sizes 
with capacities from 30 Mbh to 

490 Mbh. Totally enclosed motors. (Extra 
heavy non-ferrous coils also available.) 


Vertical Projection Type 
Also Available 


For efficient heating from high-ceiling 
areas—for door heaters over small 
openings—or where the horizontal type 
is not applicable. Ten basic sizes; 
capacities from 27 to 332 Mbh. 


Write for Bulletins 
No. 513 Horizontal Type 
No. 516 Vertical Type 

















All New York Blower Company products 
are laboratory tested, accurately 
rated and fully guaranteed in strict 
accordance with Standard Test Codes. 


THE NEW YORK BLOWER COMPANY 


SALES OFFICES © 3159 SOUTH SHIELDS AVENUE * CHICAGO 16 


FACTORY, LAPORTE, INDIANA 
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ANNOUNCING 


NEW... DIFFERENT 





Beats all for: ECONOMY 
EFFICIENCY 


MINIMUM 
MAINTENANCE 


Vacuum tt! Wash ct! 


At last, here's a different kind of dry air filter with high efficiency, 
large dust-holding capacity, and low maintenance factor. The 


virtually permanent Dycon filter media — consisting of a thick 
blanket of specially prepared synthetic fibers — has approxi- 
mately 4 times the dust-holding capacity of other widely-used 


dry air filters of similar size and efficiency. 


When finally dust-laden, Continental's CA-24 Dycon filter can be 
restored quickly to like-new efficiency by vacuum cleaning, or 


washing with a cold water hose. No oil is involved. 


Write today for more detailed information — ask for Bulletin 
501-A. 


Ore -1@) Gale? 4 LOUISVILLE 1, KY 


CONTINENTAL 


AIR FILTERS Inc. 
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DETROIT STOKERS 


in two Eli Lilly and Company plants 


FOUR CONTRACTS 








High efficiency with low maintenance— 
ability to handle rapidly fluctuating loads, 
and cleanliness are Detroit Stoker features 
that appealed to Eli Lilly and Company 
engineers. 

Cleanliness — elimination of sources of 
possible contamination—is of paramount 
importance to plants making thousands of 
medicinal products having the highest 
reputation for purity. 

At the left one of the two Detroit Roto- 
Grate Stokers at the Lilly Indianapolis plant. 
Capacity each Babcock and Wilcox unit 
75,000 pounds per hour. RotoGrates also 
are in service at their new Tippecanoe Lab- 


oratories, Lafayette, Indiana. 


Write for Catalog — 
No Obligation. DETROIT 


SINCE /898 


STOKERS 


DETROIT STOKER 
COMPANY 


GENERAL MOTORS BLDG., DETROIT 2, MICH. 4 2 
District offices in Principal Cities @ Works in Monroe, Mich. 
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Quaker Qals 


REDUCES STEAM COSTS BY 








“Our new coal installation produces steam at 
a cost of 32¢ per 1000 Ibs. . . . reduces some 
operating costs about one half,” 

says Walter H. Proescholdt 


Asst. Chief Engineer 
The Quaker Oats Company 


UsQ) 0 


J 
Bras 3 ° 


Many power plants over ten years old are as dated 
in efficiertcy as the automobiles of the same period. Ton 
for ton, coal burned in a modern plant can produce 10% 

» 40% more 
wobec: can also cut labor costs substantially. 


power. Modern coal- and ash-handling 


Why not let a consulting engineer look over your 
plant? Chances are he can point out ways of remodel- 
ing so that you can burn bituminous coal the modern 
way ... and save dollars. 

It pays to burn coal efficiently, because coal is not 
only an economical, but a dependable fuel. Coal re- 
America’s coal industry 


serves are virtually unlimited. 


is the world’s most efficient and progressive. Thus 
you're assured of a plentiful supply of coal at relatively 


stable prices for generations. 


FOR HIGH FFFICIENCY jg FOR 


Centro! center for combined boiler and turbine room operations at Quaker Oats’ modern, new plant 


types have 


To gain economy plus dependability, Quaker 
Outs Company modernized the boiler room in 
its paper-making plant. One efficient, coal-fired 
unit now supplies all steam needed for heating 


processing, and power generation. 


Boiler and turbine room operations combined 
With automatic controls and coal- and ash-han 
dling systems, two men per shift can operate the 
combination boiler and turbine generator room 
shown at left. Quaker Oats has found that burn 
certainly increases 


ing coal the modern wa‘ 


efficiency of operation and cuts operaung costs 


Additional case histories, showing how plants of other 


saved money by burning coal the modern way, 


are available upon request 








If you operate a steam plant, you can't 


afford to ignore these facts! 


BITUMINOUS COAL in most places is today’s lowest- 


COAL 
COAL 


COAL 
COAL 


cost fuel, and coal reserves in America are ade- 
quate for hundreds of years to come. 


production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 


prices will therefore remain the most stable of 
all fuels. 


is the safest fuel to store and use. 


is the fuel that industry counts on more and 
more—for with modern combustion and hand- 
ling equipment, the inherent advantages of 
well-prepared coal net even bigger savings. 





BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association 
Southern Building, Washington 5, D. C 


AU an a OhY 


YOU CAN COUNT ON COALS 
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Fig. 97 yee 352 


Formed Steel / / Malleable tron 

Approved by | Approved by 

Underwriters Underwriters’ } : 

Laboratories ‘ Laboratories and Fig. 392 

and Factory Factory Mutual Melieeble wan 
Adjustable, 


Mutual Laboratories 
| Beam Flange 


Laboratories 
— 4 ° 





DOUBLE CHECK 


the time cost of 
assembling pipe 
hangers with the pipe. 


GRABLER 


Fig. 315 “ ” 
Malleable iron Approved by gS q U a re D e e 


Underwriters’ Laboratories 


rsa Pipe Hangers 


Mutual Laboratories 


GIVE RELIEF FROM 
TIME-WASTING GRIEF 


Fig. 317 


Malleable tron 


Fig. 103 
Cast Iron Roller 
Malleable Socket 


Tt hangers can be time-cost saving tools! A double 
check of time-cost records where Square Gee” Pipe 
Hangers were used will reveal time-cost savings. 
Designed and fabricated to comply with mocern 
engineering and construction practices, Grabler 
Square “Gee” Pipe Hangers truly give relief from THE SQUARE “GEE” LINE INCLUDES: 
time-wasting grief. Grabler Pipe Hanger Catalog J Malleable Fittings, AAR Fittings, Unions, Rail 


Fittings, Cost Iron Steam Fittings, Cast Iron Drain 


illustrates and lists many types. Ask your wholesaler age Fittings, Potented Drainage Fittings, Copper 
Tube Selder-Joint Fittings, Cast Brass Solder-Joint 


for Grabler Square “Gee” Pipe Hangers. S8astse Drainage Fittings, Steel Pipe Nipples, Hangers. 


THe GRABILER MANUFACTURING COMPANY + 6565 BROADWAY, CLEVELAND 5, OHIO 


WAREHOUSES: New York + Philadelphia + Atlanta + Pittsburgh + New Orleans + Dallas « Chicago « St. Lovis » Minneapolis + Denver + San Francisco + Los Angeles 





as dn engineer which power roof 
exhauster design would you say — 


Cross Sections; 
Discharge cones 


Circumt : - “Hy SI 


charge 2. non-uniform ihe 
It is obvi Bursa » favored ae oe 
thes vious that N structed di ?. 
cient. The ¢ t No. 1 because of jts unob — 
of ae Corners of Numbers ? d OOstructed disch 
and develop turbulence, — and 3 


a 
ee “| l 
Bilin sa design 2 Ln 


1. Uniform unobstructed 


oe arge is more effi- 
Create obstruction to the free flon 
OW 


if a 
velop high static effect and my scroll 


Pressures of devel 
Pressures 


ve t =>d t | igh Velocity Pressure at the bl de arse . tg 


3. Similar » 

. yPical de. 
stetic po ‘ng high, 519” with little - 
sures no Obility to de. 


velop high static 


Direct Drive 
100 to 11,000 CFM 
up to 4.2” S.P. 





Both No. 1’s are features of the Gallaher Air- 
Van. The scroll effect design is a patented 
exclusive feature. It is the reason why only 
Gallaher power roof exhausters are able to 
handle almost every industrial ventilation 
problem that demands moving large volumes 
of air when high slot velocities must be main- 
Patents 2188741 2526290 NEW Belt Drive 4000 tained. 
papeeah ot: to 65,000 CFM Gallaher power roof exhausters design is 
based on fundamental research and their true 
efficiency is based on actual physical tests of 
the entire unit, by an independent laboratory 
under the direction of a nationally recognized 
authority. 


upto 4 S.P. 


Check with your Gallahe~ representative 
or write to Department HN. 


The GALLAHER Company 


4108 DODGE STREET OMAHA, NEBRASKA 
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for smooth, 


quiet performance 


that keeps customers happy 


We 
standardize fy, 2D scons 


SINGLE PHASE: 

Split Phase Induction—'%, “4, Vs, H.P. 
Capacitor—'% to 20 H.P. 

Repulsion start, brush lifting, 
Induction—'A, to 7 H.P. 


For unit heaters, attic fans, furnace blowers, window fans, 
room coolers, circulating pumps, compressors. 


of Types and Sizes For All Your Needs 


POLYPHASE: 

Squirrel Cage Induction—Y% to 400 H.P. 
Wound Rotor Motors—1! to 400 H.P. 
Synchronous Motors—20 to 150 H.P. 


For compressors, fans, blowers, cooling 
towers, pumps. 


DIRECT CURRENT: GEAR MOTORS: 


Ye to 300 HP. Ya to 15 H.P., single, double and 


For all applications that require triple gear reduction. 


direct current. 





CENTURY ELECTRIC COMPANY 


1809 PINE STREET + ST. LOUIS 3, MISSOURI 


Offices and Stock Points In Principal Cities 
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Pella Christian School, Pella, lowa. This one-story school covering over 14,000 sq. ft. is heated by a 
Campbell 8000 combination gas-oil unit with a Campbell PerimetAir Distribution system. Architect, 
James K. Haveman, Grand Rapids, Mich. 


OUTSTANDING SCHOOL INSTALLATION 


Warm air heating of large multi-room buildings is both practical and 
economical when you specify a Campbell 8000 Heater. The outstand- 
ing efficiency of these Campbell Heaters assures quick, abundant 
heat with exceptional fuel economy. Designed for easy installation. 
Campbell Warm Air Heating Engineers will welcome the opportunity 
to figure with you on your next large heating job. 


MANUFACTURERS’ AGENTS 


We heve a number of attractive openings for manu- 
facturers’ agents who call on heating contractors and 
architects. if interested, please state territory you 


CAMPBELL HEATING CO. 

Des Moines 17, lowe 

1 am inverested in your proposition for menufacturers' agents. 
My territory covers 

NAME 

ADDRESS : 

ciry .. STATE. 


CAMPBELL HEATING COMPANY 


Des Moines 17, lowa 
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The Type “H” Washer incorporated as an integral part of an ELECTRO-CELL precipitator provides 
“push button” control of the cleaning operation, The washer travels on an overhead trackway which 
keeps it operating freely. The vertical header carrying the spray nozzle is rotated at each end of 
the travel to provide the necessary 5 degree lead to assure thorough cleaning of the plates. RIGHT: 
Shows how the hinged ionizers can be opened freely to permit removal or inspection of the plate cells. 


ANNOUNCING THE 


Here’s another first from the engineer- 
ing department of American Air Filter 
Company. The new Type “H” Washer 
on the famous ELECTRO-CELL pre- 
cipitator is a major contribution to 
the field of electronic air cleaning 
equipment—another important reason 


for AAF leadership! 


Fully automatic, the spray head moves 
back and forth across the face of the 
removable plate cells. Accumulated 
dirt and dust is washed away—main- 
taining the high cleaning efficiency of 
the ELECTRO-CELL . . . which pro- 
vides super clean air for many criti- 
cal industrial and commercial uses. 


ELECTRO-CELL TYPE ‘‘H’’ WASHER 
with push button control 


The new Type “H” Washer has many 
advantages including its nominal cost. 
It in no way interferes with the open- 
ing of the hinged lonizers or remov- 
ing the plate cells. 


Another exclusive feature of the new 
Type “H” Washer is the positioning 
of the spray-heads. These are auto- 
matically adjusted to always point at 
a 5 degree angle in the direction the 
spray-heads are travelling. This in- 
sures thorough washing action over 
the entire depth and each side of each 
individual plate. 


The water used by the sprayer is con- 
trolled by a solenoid valve connected 


Diiiiditinite Air Litter 


373 Central Avenue * 


COMPANY, INC. 
Louisville 8, Kentucky 


with the spray-head motor drive and 
is synchronized with the travelling 
spray-heads. 


The ELECTRO-CELL, long famous in 
the field of electronic air cleaning, re- 
moves dust, dirt and even smoke from 
the air. With the addition of the Type 
**H” Washer it is even more efficient 
and practical to operate .. . and main- 
tenance is reduced to a minimum! 


Write the American Air Filter 
Company for technical data and 
descriptive information on this latest 
AAF achievement. AAF experience 
will help you solve all of your air 
cleaning problems, 
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... LEADING THE 
MARCH TO BETTER 
DIAPHRAGM MOTOR 
VALVE PERFORMANCE 











oved by many months of field ' 
isher Teflon V-Ring Packing feature 
®@ No gland leakage. 


@ Used on wide range of pressures 
out appreciablechange in friction v¢ 
@ Elimination of maintenance an 
adjustment. 

@ No valve stem lubricators r 

@ Chemically inert to all fluig 
450° F. 


Fisher Teflon V-Ring Packing is na 
all Fisher Diaphragm Motor Valve 


Bulletin E-200 giv 
*Tefion is the trade na 


DR COMPAN 
EE" 
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The fact that ducts come in assorted shapes and sizes is 
what endears Microlite glass fiber insulating wool to the 
guys on the job. Microlite is so soft and compressible 
and lightweight it can be wrapped easily around any 
shape or system—in the hardest-to-get-to locations. 


Clings like the proverbial vine. Is so tough it doesn’t 





have to be babied. Doesn’t itch. Cuts easily with knife 
or scissors. Can be quickly fastened by adhesion or sta- 
pling. And on top of all that, inch for inch Microlite is one 
of the most effective of all insulating materials from sub- 
zero to 400° F. For folder and samples write to Glass 


Fibers Inc., 1810 Madison Avenue, Toledo 2, Ohio. 


MICROLITE is an excellent absorber of sound « MICROLITE is inorganic, resists fire and moisture 
MICROLITE is fungus-and-bacteria proof *« MICROLITE is shipped in space-saving rolls compressed 4-to-1 


VITRON Glass Textile Yarns * Rovings * Micro-Fibers SL 
~s 
Ga 
DURAMAT Vapor Barriers + BLUE FLAG Pipe Wrap ay 


MICROLITE Thermal and Acoustical Insulation 


VIBRAGLASS Mounting and Packaging: Materials yi 
% 


COUSTIC-AIRE and THERMO-JET Aircraft Insulations 


184 


a 


IBERS snc. 


Makers of glass fibers by the ELECTRONIC—EXTRUSION process 
..- developed, patented and used exclusively by Glass Fibers Inc. 


Heating, Piping & Air Conditioning, November 1953 





A quick source of reliable 


Air Conditioning and Refrigeration Pumps 


For circulating water through cooling towers and evaporative coolers, 

Marlow offers a wide range of exceptionally dependable pumps 

designed specifically for this service. Although ruggedly constructed, 
these pumps are compact and easily installed in cramped quarters, in 
any position, at any angle. Over a quarter century’s specialized pump 
experience insures peak performance and longest service life. Marlow 

Pumps are quickly available in quantity from stocks placed at 

strategic locations across the country. Ask for complete 
details about these sturdy, compact, and highly efficient pumps. 














World's largest manufac- 
turer of self-priming cen- 
trifugal, diaphragm and 
plunger pumps . 


Ridgewood, New Jersey ¢ Branch Plant — De Queen, Arkansas 


Othér factories in France Gnd England. Distributors and dealers everywhere. 
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... perfect co-ordination of the fan 
operation is essential. In this large 
vane-controlled unit, high sensi- 
tivity is the key to both ease 
and dependability in manual or 
automatic control. It serves as 

a typical example of the wide 
scope of BAYLEY fan engineer- 

ing and construction skill .. . 
Facilities that can be effec- 

tively applied to your air 


handling problems. 


No. 807 Aeroplex Kiln Fan 
With Inlet Vane Control — 
125,000 CFM — 7” SP. 





BLOWER COMPANY 


ilwavkee 14, Wis. 
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VF WATER SOFTENERS 
BRUNER FOR INDUSTRY 


WATER SOFTENERS & FILTERS 


Some recent installa- 
tions of BRUNER indus- 


trial equipment: 


e@Flint, Michigan — Chevrolet 
Division, General Motors 


eAmarillo, Texas — Pantax Ord 
nance 


e@ New Orleans, La. — Jung Hotel 
@ Peoria, Ill—Methodist Hospital 


e Jacksonville, Florida — Jackson 
ville Power Plant #2 


e Lansing, Mich. — Michigan State 
College 


® Exeter, Calif. — Exeter Memoria! 
Hospital 


Hundreds of other 
huge_ installations of 
BRUNER softeners and 
filters from coast to 
coast and from border 
to border include al- 
most every state in the 
Union. 


Bruner exclusive type automatic backwash control has 

no moving parts, guarantees no loss of mineral at high 

pressures yet assures positive cleaning of mineral bed 

at low pressures. 

Twia units provide double capacity at twice the flow Dowex Lifetime Mineral is supplied as standard. Green 

rate. Special units with up to 10,000,000 GR capacity sand or synthetic zeolite can be furnished. Your inquiry 
will receive prompt attention 


These new improved single units now available from 
stock, deliver 1,200,000 GR capacity with flow rate up 
to 150 GPM. 


at 800 gallons per minute can be supplied 


‘‘America's Most Complete Line of 
Quality Water Softeners and 
Filters’’. 


Offices in principal cities. 


Dial-O-Matic and Solo Valve ry A enotiots . , West Coast Plant and Office — 
80 to 160 GPM — 600,000 to 1,200,000 carried | rucex Feeder for 339 indiana Street, El Segundo, Calif. 


in stock. corrosion control. 


BRUNER CORPORATION  watwauxee''ss, “wisconsin 
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PHOTO OF UNICON INSTA 
AT SHOYVER S RESTAURANT. Pr 


BY ATLANTIC REFRIGERAT NA 


A 


wg \ ) 


» 


y 
“ye 
; 


— 


. Mer 


Moon 
poutine 


WITH THE \ 


UNICON 


TRADE MARK 


RAME 


If water is a problem, 


compressor there is only one CORRECT SOLUTION— 
REGARDLESS UNICON by Kramer, 


OF TONNAGE the air-cooled condenser that DOES NOT USE WATER! 


com be Two types—the direct drive and the belt drive— 
Air-Cooled are available for % to 100 H.P. 


with UNICON Stands, hoods, and wind deflectors are available for 


simplified mounting. You need nothing else! 


Any Size 


WRITE FOR BULLETIN U-210 


KRAMER TRENTON CO.-Trenton 5. N.J. 
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Now 
ready 
for 


you... 








vance personal edition 
KEWANEE 
General Catalog 80 






There's a new copy of the advance Personal Edition 






Kewanee General Catalog 80 waiting for you 






Here is the latest most authentic and complete data and 





dimensions on the entire Kewanee line 





You most likely need the material in this 32-page fully 






illustrated technicai catalog now to help you select the proper 





boilers and accessories for jobs that are coming up 











The catalog is written especially for you and can be used as an 
authentic technical reference source. Ii is your own personal edition 
available in advance of Sweets and Domestic Engineering catalogs 
. 










for 1954, 






The catalog will contain full description of such products as... 





1, High and low pressure commercial and industrial boilers 
2. Residential Boilers 
3. Water Heating Equipment 

(a) Direct fired types 

(b) Storage type 








/ 


(c) Indirect water heating coils for Kewanee Boilers 
4. Boiler support brackets and structural stee/ suspe on for Kewanee Boilers. 
§. Induced draft fans for Kewanee Boilers 







Kewanee Catalog 80 will be sent only on request or distributed by 





Kewanee sales offices. So use the handy ceupon to order your 






personal advance edition today. 







KEWANEE-ROSS CORPORATION ~ Kewanee, Illinois 
Division of American Radiator & Standard Sanitary Corporation 






Serving home and industry 
ER » CHURCH SEA + DETROIT LUBRICATOR + KEWANEE BOILERS 


5 MEATE . NAWANDA IRON 





AMERICAN STANDARD «+ AME AN B 





FSBO OOSSSABHVOSSBOVOSSHSSISSO OOO OOOO OO OBO 22222 E2 282825 


























; KEWANEE-ROSS CORPORATION + KEWANEE, ILLINOIS ; 

- GET YOUR Please send me my free copy of the Advance Personal Edition Kewanee General Catalog 80 
FREE CATALOG S00 nccneenscirtenmenepencitassg — Title 

, MAIL COUPON Company cneutiinianniinas 
TODAY D  plihcinieye. PRY 4; Meme! 
es 
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Paul C. Reilly, Archite Seani & ph, Ce 


niult, Ener 


Frank A, McBride Co. 


Heating Contractors 


Aewark's Cathedral of the Sacred Weart 


One of the World's Great Cathedrals 
is equipped with 


WING DRAFT INDUCERS 


Now moving to completion after 
fifty years of building, this magnit 
icent edifice combines the architectural 
splendor of the past with today’s util 
itarian advancements. An example ts 
the up-to-the-minute equipment that 
comfortably heats the spacious interior 


Handling a total load of 70,000 sq 
ft. EDR are three H. B. Smith gas 
fired boilers. Even though a chimney 
was provided, consulting engineers 
decided that proper draft and removal 
of waste gases required a WING 
Draft Inducer for each boiler, Baro 
metric dampers with relief gates were 
mounted integrally on each Draft 
Inducer 


The positive, dependable draft, in 
just the right volume, created by 
WING Draft Inducers assures eff 
cient combustion at all times despite 
weather conditions, and -without the 


need for tall stacks. Write fora copy 


of Bulletin I-52. 


L..J. Wing Mf%.Co. 


140 


Vreeland Mills Road 
Linden, New Jersey 


Factories at Linden, N. J. and Montreal, Canada 


HEAT THAT MOVES 


with the WING 
REVOLVING HEATER 


The fact that the discharge outlets of 
Wing Revolving Heaters keep the heated 
air in gentle, constant motion is the 
reason firms like the Budd Company 
have installed Wing Revolving Heaters 
in their plants, both at Philadelphia, and 
at the plant shown in the photograph 
above at Gary, Indiana. Big blanking 
and forming presses make a natural 
barrier to ordinary heating systems, but 


p- r — 


not to the moving streams of heated air 
from the Wing Revolving Heaters, even 
suspended, as they must be, far above 
the floor to clear the cranes. Uniform 
distribution is accomplished because the 
moving streams of heated air sweep 
slowly around through 4360 degrees, cov- 
ering successively every direction; thus 
every part of the plant is kept at a 
comfortable temperature. And in Sum- 
mer, with the steam turned off and fans 
on, the revolving discharge outlets create 
a sensation of pleasing coolness that ts 
very refreshing even on the hottest days. 
Write for a copy of Bulletin HR-6 to 
L. J. Wing Mfg. Co., 140 Vreeland 
Mills Road, Linden, New Jersey. 
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Your Distributor 
IS YOUR WAREHOUSE 





NE of your TuBe Turns’ Distributor’s prime functions 

is to maintain local stocks of equipment and supplies. 

In effect, he acts as your warehouse — permitting you to 

Operate with reduced inventories, and to move quickly to 

TUBE-TURN meet changing production needs. 

Tuse Turns’ Distributors and Tuse Turns, INC., are a 
service-minded team. Call your nearby TuBE TuRNs’ 

Distributors for good service in good connections—it will 


*th° and “TUBE-TURN” Reg. U.S. Pat. Off. help you with your inventory and supply operations, 


The Leading Monvutoct 


TUBE TURNS, INC. ‘tnccc" 
y @ KENTUCKY 
DISTRICT OFFICES: New York + Philadelphia « Pittsburgh + Chicage « Houston « Tulsa « San Francisco + Los Angeles + Denver « Atlante + Dallas + Midlend, Texes 


Subsidiories: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO + PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. 
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Tops for air conditioning drives! 


ELLIOTT CROCKER-WHEELER DRIP-PROOF MOTORS have been selected on the basis 
of reputation and reliability to serve many fine modern, completely air-conditioned 
buildings of all types. In the same buildings, in addition to air-conditioning drives, 


Elliott C-W motors are used in large numbers in driving fire pumps, sump pumps, 


ae” 


fans, sewage ejector pumps, ang ie a other auxiliary service equipment. 


a 


j 


For complete information contact 
your local Elliott representative 
or write Elliott Company, Crocker- 
Wheeler Division, Ampere, N. J. 





IN A MID-WEST 


IN A PITTSBURGH 
DEPARTMENT STORE 


OFFICE BUILDING 


Two of three Elliott C-W 400-np motors driving freon compressors. 


Wg, 


Three Elliott C-W 125-np motors driving pumps in the refrigeration system 


yf 
mare 


Hit] ; 
if " i" " 
Ug aa 

nd ke ° 
IN A FAMOUS 
CHICAGO HOTEL 


IN A NEW YORK 
SKYSCRAPER 


A 40-hp 1800-rpm Eliiott C-W moter driving an air conditioning unit Seven Elliott C-W motors (60- and 150-hp) driving pumps 


ELLIOTT Company ; 


CROCKER-WHEELER DIVISION 
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PRESENTING THE NEW 
DRAVO ./774/lo SPACE HEATER 


Now available in units of 200,000 or 250,000 Btu/hr output 


The new Dravo Paraflo Space Heater 
is designed for heating open areas 
in small commercial and industrial 
buildings. Typical installations in- 
clude service stations and garages, 
construction offices, warehouses, 
recreation centers, agricultural 
buildings, stores, offices and show- 
rooms. 


Look at these features 


COMPLETELY 
AUTOMATICALLY AND 
THERMOSTATICALLY 
CONTROLLED— 

NO ATTENDANT REQUIRED 


AUTOMATIC CONTROLS 
COMPLETELY WIRED 
AND FLAME-TESTED 


GUN-TYPE OIL BURNER 
APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 


BURNS UP TO AND 
INCLUDING NUMBER 2 OIL 


eS & 2 F.8 &@& 2. FT. t Se 


PITTSBURGH + ATLANTA - BOSTON «+ CHICAGO - CINCINNATI 
CLEVELAND + DETROIT + INDIANAPOLIS - NEW YORK 
ST. LOUIS + PHILADELPHIA + WASHINGTON 


Sales Representatives in Principal Cities 


Manufactured and sold in Canada by Marine Industries, Ltd., Sorel, 
Quebec. Export Associates: Lynch, Wilde & Co., Washington 9, D.C. 


Heating, Piping & Air Conditioning. November 1953 











MAXIMUM AIR THROW 
90-FOOT. WITH OR 
WITHOUT DUCTWORK 


~——_ 














DISCHARGE NOZZLES 
CAN ROTATE 360° 





FLOATING STAINLESS- 
STEEL COMBUSTION 
CHAMBER ELIMINATES 
REFRACTORY LINING; 
GIVES LONGER SERVICE 





Dravo Corporation, Heating Department 

Dravo Building, Fifth and Liberty Avenues 

Pittsburgh 22, Pe.nsylvania 

Please send me complete information about the Dravo: 

(_] Poraflo Space Heaters [_] Gos-Fired Unit Heaters 
Counterflo Heaters 

Ask for Bulletin BC-O000-1324 


Nome 


Compony 





(a8 I\ Edt ATH A GOOD CUTTER-BUT CLEAN JOBS DEPEND ON 


y WV 
‘ 4 


N the job or in the shop, you like to 
O work with Youngstown pipe. Cut- 
ting is clean, fast and easy because 
Youngstown pipe is uniformly round and 


soft—true to size, even in grain structure, 


free of inclusions and hard spots. The name 


“Youngstown”, rolled into every length, 


means GOOD PIPE. 


re Vy 
PTD 


YOUNGSTOWN STEEL PIPE 


uniform ductility - - uniform lengths - - uni- 

form threading - - uniform weldability - - 

uniform wall thickness and size - - uniform 

strength and toughness - - uniform roundness 
and straightness 


Youngstowr 


THE YOUNGSTOWN che AND TUBE COMPANY 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 
PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 
SMEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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for Hot Water Space Heating Boilers 


..- for Hot Water Tanks and Heaters 


There never was a relief valve that the heating industry took to 
its heart like it did the McDonnell No. 230. 

Ingeniously simple in design, the No. 230 accomplished two 
big things: it measured up to the highest standards of depend- 
ability for such a device, and did it at a price level that was well 
within the reach of every boiler owner. 

In the picture above you see this time-tested idea carried to its 
logical conclusion. Now this same uncompromising quality, and 
value, has been expanded clear across the board to cover the big 


hot water boilers as well as the little ones. In addition to the 


Your best choice for every job 





























original 44” valve you can now get 1” and 112” sizes for 
larger boilers. For still larger boilers there are manifold 
assemblies—dual valves with a common inlet. These offer 
the very real advantage of keeping discharge in step with 
actual need ... a smaller valve opening at 30 Ibs. to uke 
care of thermal expansion, and a bigger valve set at a 
slightly higher pressure always ready for any emergency. 

For use on hot water tanks and heaters McDonnell 240 
Series valves are available with standard opening pres- 
sures to answer all the jobs you're likely to come across. 
If need be, the valves can be furnished on special order 
with other pressure settings. 


Ss 2 All of these valves comply fully with the ASME Code, 
For Hot Water Space Heating Boilers and have been tested and Btu.-rated by the National 
a a re 1 = —— Board of Boiler and Pressure Vessel Inspectors. All have 
ose! ue | Ge. Soeue ——. a the same basic operation; the same fine manufacture 
wanna which uses only non-corrosive materials for all operating 
303,000 230 %4 Inch 30 Ibs a" parts; the same independent-acting test levers which 
743,400 230 1 Inch 30 Ibs 1 ' cannot interfere with valve operation even if tied down. 
Now that you've met the McDonnell 230 family you 
) ’ ' 
1425,100 230 14 Inch 30 Ibs "” ” should become fast friends. No one can question the need 
Includes for pressure relief valves on hot water boilers, tanks and 
1,488,000 230 M-1 { 230% Inch 30 Ibs % 2 heaters. And no one can question your judgment when 
| 230 M36 36 Ibs I" you choose from the McDonnell 230 Series to answer 
wre that need. 
1,928,400 230 M-2 <{ 2301 Inch 30 Ibs . 7” 
| 730 M36 36 Ibs 1% MCDONNEI.L & MILLER, Inc. 
( Includes 3500 N. Spaulding Ave., Chicago 18, Ill, 
2,150,400 230 M3 { 2301 Inch 30 Ibs ” 2" , Vheng Well’ 1 per 
el « a 4 et ‘ 4 et 
| 230M45 | 45 Ibs " yor 7 ges 
Col 
For Hot Water Tanks and Heaters iu 
- Opening a T ~ ‘McDonnell Capacity Outlet inlet 
Pressure Valve Neo. Btu./hr. (Female) Female) 
75 Ibs 230-75 502,000 %,"* 4," g f 
100 Ibs 230-100 640,000 % 4" 
125 Ibs 230-125 783,000 4 ad 
150 Ibs. 230-150 925,000 %" 4%” 














But why MEN over 45? 


Our doctors still don’t know why, but if you are a 
man over 45 you are six times as likely to develop 
lung cancer as a man of your age twenty years ago. 
They do know, however, that their chances of sav- 
ing your life could be about ten times greater if 
they could only detect cancer long before you 
notice any symptom in yourself. (Only 1 in every 
20 lung cancers is being cured today, largely be- 
cause most cases progress too far before detected.) 
That’s why we urge that you make a habit of hav- 


ing your chest X-rayed every six months, no mat- 
ter how well you may feel. The alarming increase 
of lung cancer in men over 45 more than justifies 
such precautions. Far too many men die needlessly ! 

Our new film “The Warning Shadow” will tell 
you what every man should know about lung 
cancer. To see this film and to get life-saving facts 
about other forms of cancer, phone the American 
Cancer Society office nearest you or simply write 


to “Cancer” —in care of your local Post Office, 


American Cancer Society 
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Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping ... features that were pioneered by Taylor Forge . . . 

features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line... in the broader scope of materials. 

For up-to-the-minute facts 
see your Taylor Forge Distributor 


AYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, II. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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Hect- 
Transfer 


Aerofin is sold only by 
manufacturers of na- ’ 
tionally advertised fan Sa 
system apparatus. List on 

request. 


@ High Efficiency 
®@® Long Service Life 
@ Low Maintenance Costs 


You are assured of high efficiency in heating or cooling — long service life — low 
maintenance and service costs, when you specify Aerofin extended-surface heat 
exchangers. 

The reason is obvious: Aerofin makes heat exchangers exclusively — offers you 
the results of unequalled experience, unequalled production facilities, unequalled 
materials testing and design research —and the guidance of a complete, highly 
skilled engineering staff, at the plant and in the field. 

lor the most practical solucion to your heat-exchange problem, ASK THE 


AEROFIN MAN, 


410 South Geddes St 


AE ROFIN CORPORATION | syeacuse 1 n¥ 
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The most convincing 
stamp of user 
satisfaction 


eee ee ¢ 


lilt ae ltl ts yay - al aie 


Tuberculosis Hospital, latest addi- 
tion to Kings County Hospital 
Center, Brooklyn, New York 


Architect: James Gamble Rogers 
Successors: Rogers & Butler 

Mechanical E ers: Clark, 
MacMullen & Riley 

Heating Contractors: Fred Brut 
schy Company, Inc., N.Y.C 

Specification Approval: N.Y .C 

Dept. of Public Works 


First in 1930 and seven times since 


Kings County Hospital Center relies on Sarco Heating Specialties 


Whenever you find equipment specified 
and accepted eight times running, you can 
be sure there’s a sound reason for it. 

At Kings County Hospital Center, that 
reason is Sarco dependability. 

Since 1930, Sarco heating specialties 
were installed on eight separate jobs. The 
latest installation was made in the new 
Tuberculosis Hospital. 

Now, over 6000 Sarco products con- 
tribute to the dependability and efficiency 
of Kings County Hospital Center’s vitally 
important heating system and hot water 
supply. Sarco heating specialties are in- 
stalled throughout, including the nurses’ 
home, laundry and kitchen. Sarco self- 


operated temperature regulators are used 
on hot water storage. 

There’s no more convincing evidence 
of Sarco dependability than this impres- 
sive record of repeat orders. Specify Sarco 
on your next job and be assured of similar 
user satisfaction. 

We'd be happy to send you full infor- 
mation on Sarco’s complete line of heating 
specialties, 


SARCO 


Sarco quality assures satisfaction 


SARCO COMPANY, INC., Empire State Buliding, New York 1, N. Y. 
Sarco Canada, Ltd., Toronto 8, Ontorio . . . Represented in Principal Cities 








Here's why so many 
architects, engineers and 
heating contractors 
specify and install Sarco 


—job after job. 
@ Proven dependability 


© Trouble-free service 


© Complete line from one 
reliable manufacturer 


@ Nationally known 
and preterred 





STEAM TRAPS © TEMPERATURE CONTROLLERS © HEATING SPECIALTIES 





Ge | (4/4 


Fieat- 
Radiator Thermostatic 
Valves * Traps Traps 











Camiift Bucket 


t 


Thermostatic Water 
Steam Traps Traps Bienders 











Heating, Viping & Air Conditioning, November 1953 


Air 
Eliminators 








Dial Self-Operated 
Thermometers Temp. Reg 


199 








-. 40,000 Ib. per hour 
re GED DEAERATIN 


G HEATER 


has the same design and 
performance characteristics as this 
1,000,000 lb. per hour 

central station heater 


Unlike the central station plant, the small steam 
generating plant must often function with little 
operating attention. That is the very reason why this 
plant should insist on equipment that will give 
dependable, fool-proof, 24-hour-a-day service with a 
very minimum amount of maintenance attention. 


A well-designed deaerating heater in this plant 
protects the boilers, feedwater heaters, and condensate 
return lines . . . it must indeed be a rugged, 


dependable watchdog. 


That’s why Graver designed the packaged deaerating 
heater with the same materials of construction . . . 
construction methods . . . 

and guarantees . . 


design features .. . 
workmanship . . . accessories . . . 
that are built into heaters for the largest power 

generating stations of 1,000,000 lb. per hr. or more. 


In addition, these Graver Heaters are standardized 
in design .. . they are pre-engineered for quicker 
shipment and for lower cost, of installation; and they 
are furnished as packaged units, with all necessary 


parts and accessories for speedy, easy installation. 


Write for descriptive brochure including dimensional 
and capacity data which will permit you to select the 
correct heater for your requirements. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
Dept. HPA-PH 216 WEST 14th STREET, WEW YORY 11, N. Y. 


In Canada: The Bird-Archer Co., Ltd., Cobourg, Ontario 
In Mexico: Proveedores Tecnicos, $.A.; Puebla 259, Mexico 7, D. F. 





FEATURES OF GRAVER 
PACKAGED DEAERATING HEATERS 


Spray or Spray-Tray Design. . . as best suited 
for particular plant conditions 

Corrosion-Resistant Construction. 
denser, spray valves and tray cubes of stain- 


. vent con- 


less steel 

Internal Vent Condenser .. . 
dle cleaning. reduces weight and headroom 
Self-Adjusting Spray Valves. . . 
ciency at all loads, accessible {rom exterior 
Tray Cubes 
weight, convenient size 

Built in both vertical and horizontal types for 
capacities up to 100,000 lb per hr. 


avoids tube bun- 
highest efh- 


rugged construction, light 


[GRAVER| Deaenating Heaters 


Heating, Piping & Air Conditioning, November 1953 





| CIRCULATORS 


mBEST 2S 


automatic control system 


4 


for every heating need ~~ 


COMMERCIAL WATER HEATERS 


For universal control of gas-fired equipment it’s General 
Controls’ BX-69 package set, with positive B-60 

control valve and a pilot-generator delivering 700 millivolts 
of electrical energy to operate the system independent of 
outside electrical power. Silent... safe... easy to 
install... the BX-69 operates on natural, manufactured, 
mixed, liquefied petroleum or sour gases. Wide application 
to gas fired appliances and wide range.of fuel gases make 


the BX-69 the best self-generating all gas control system. 


GENERAL CONTROLS 


FLOOR FURNACES Glendale, California . Skokie, Illinois 


Manufacturers of Automatic Pressure, Temperature, 
Level and Flow Controls for Heating, Home Appliances, 
Refrigeration, Industrial and Aircraft Applications. 


FACTORY BRANCHES IN 34 PRINCIPAL CITIES 


See your classified telephone directory 


WALL HEATERS 


























AIR CONDITIONING UNITS | 


\ . 


COMMERCIAL & INDUSTRIAL OVENS 
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In Connecticut, a new idea. 


CHILLED COOLANT 


BOOSTS BRASS OUTPUT 


Here’s an unusual application: a stock 
Westinghouse air conditioning com- 
pressor which speeds up rod production. 
First of its kind in the brass industry. 


At Scovill Mfg. Co., they roll %" 


rod down to 4", using special | 2-stand 
mills running 24 hours a day. Our Con- 
necticut distributor, J. P. Salmini Co., 
helped them improve this process. By 
pumping chilled coolant over the rod 
before it enters the rolls, they get these 
profit-making benefits: 1) increased 
output; 2) life Gf rolls tripled ; 3) a better 


and more uniform finish; and 4) clean- 
er working conditions due to reduced 
oil smoke 


If your problem is product cooling— 
or process or comfort air conditioning 
of any kind—we can help you. Expe- 
rienced Westinghouse distributors like 
J. P. Salmini Co. are located across the 
nation. Let one of them increase your 
profits with new ideas. He’s listed under 
Air Conditioning in your classified tele- 
phone book. Westinghouse Air Condi- 
tioning Division, Hyde Park 36, Mass 


WESTINGHOUSE 
AIR CONDITIONING 


we ennen 00M... « ab Westinghouse 





This is the compact, lightweight compressor 
which not only makes these production 
savings possible, but adds its own savings: 
less maintenance, longer life, peak effi- 
ciency and low operating cost. The hermet- 
ically-sealed design is the reason. No belts, 
pulleys, or shaft seals. It cools itself with 
the refrigerant it pumps! 
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AIR DIFFUSERS for acoustical block ceilings! 


Now Pyle-National Multi-Vent air diffusing panels, adapted for concealed installation in 
Celotex Acousti-Line ceilings, provide advantages heretofore possible only with metal pan. 


NEW SMUDGE-FREE OPERATION—Multi-Vent's low velocity air delivery 
eliminates the dirtying or discoloration of adjacent acoustical blocks, a costly 
maintenance problem with high velocity diffusion. 


NEW BEAUTY —Out-of-sight installation eliminates all protruding outlets and 
unsightly grilles. Permits complete freedom of interior design and decoration. 


NEW LOWER INSTALLATION COST—Multi-Vent units can be assembled, con- 
nected to the duct, and seated in the metal suspension panels in just a few 
seconds. No tools are required . . . no cutting of blocks necessary. 


She qutented fase of Acces AND, MOST IMPORTANT OF ALL—Air distribution by Multi-Vent's gentle 
poy tm ip omy od KY pressure displacement assures perfectly even air motion and exceptional 


Se ee uniformity and control of room temperatures. The total absence of strong air 


Scresse dont cenalae ont streams or blow eliminates all usual sources of draft complaints and permits 


eee complete freedom in relocating partitions. 
Note ready access to Multi-Vent 
unit 


= sie aetna For complete information about Multi-Vent installations for all types of ceilings 
consult the Pyle-National Scles Enginee: in your vicinity, o: write direct. 


MULTI-VENT DIVISION THE PYLE-NATIONAL COMPANY 


1373 North Kostner Avenve Chicago 51, ilinois 


TURBO-GEWERATORS + FLOODLIGHTS * PLUGS AND RECEPTACLES + CONDUIT FITTINGS 
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Where ‘‘built-in’’ strength and endurance are required, Wheatland wins on 
performance. It takes more than know-how to maintain that reputation. It 
takes o constant search for improvements in processing. For your assurance 
of newest methods, select the pipe its makers are proud to stamp with the 


year of its manufacture. 


“PIPE WITH THE YEARMARK’’ 


——— 


® Qi PP 


we 


WHEATLAND TUBE CO 


BANKERS SECURITIES BUILDING, PHILADELPHIA 7, PA. 
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comfort in modern living 


Barometers may rise and fall. . . but 
indoor comfort will remain constant if you use 


model 551 perimeter wall register 


Standard’s new perimeter Wall 
register gives 4 way diffusion 
along the outer cold walls for 
balanced warm air circulation. 
Standard's exclusive, new 
Fractionator Volume Control 
means one-time setting for 
positive air control. When you 
use Standard Perimeter Wall or 
Baseboard registers you are 
giving complete hemispheric 
heating and cooling comfort. 


features. 

* new fractionator volume control 
¢ metallic finish 

¢ standard screw holes 

¢ single shutter control 

* smart appearance 

¢ for sidewall installation 


4-way diffusion for balanced air circulation 


write today for complete catalog to 


> Standard Stamping & 
/ Perforating Company 


3131 west 49th place 
chicago 32, illinois 
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industrial Oli Burners 


Rotary type. Burn low- 
cost, heavy fuel oil with 
complete reliability. 
Models for every in- 
dustrial need. Capaci- 
ities up to 200 gallons 
per hour. 


4 


hy \T 
bl 


Combination Oil-Gas 
Burner 


This commercial in- 
dustrial burner is the 
answer to seasonal fuel 
shortages. Makes pos- 


Lily 


Lj 
(f= yy SF qubidl trouble, aud, eoublainita 


Petro 


OIL BURNERS 
\ pecialiats in ol Aaa 
pati UW heating 


O yen 


Made in popular sizes 
to fit the heating needs 
of homes from 4 to 10 
rooms. Extremely com- 
pact and attractive. 
Real fuel savers. 


Hang it or hide it—this 
winter air conditioner 
fits anywhere. Available 
in five models from 
80,000 to 180,000 
Bru's (output at bon- 
net). 


sible advantages in eco- 
nomical fuel buying. 


Conversion Units 


Efficient, trouble-free 
oil burners for home 
and commercial use. 
Capacities up to 20 
gallons per hour. 


Complete Line 

There’s a size and type of Petro 
oil burner, or home furnace or 
boiler, to fit every oil firing need, 
The name Petro, since 1903, has 
been known and respected wher- 
ever oil burning equipment is used, 


Simple, Dependable Operation 
Petro oil burners cost the plant 
operator or homeowner less to own 
and operate because their perform- 
ance is proved and simple. The fine 
reputation Petro equipment enjoys, 
and its popularity with owners, is 
the result of this simplicity and 
traditional dependability. 


Easily Installed 

Petro oil burners are compact and 
well built. Heavy mounting flanges, 
protected wire connections, easy 
access to oil and ignition lines, are 
all features which help make Petro 
oil burners the favorite of con- 
tractors and dealers all over the 
nation. They save installation time 
—they cut service calls. 


Get Latest Information 


Illustrated literature and specifica 
tion sheets gladly sent free. Write 
Petro, 3190 W. 106th St., Cleve- 
land 11, Ohio. In Canada, write 
2231 Bloor St., Toronto, Ont 


INDUSTRIAL AND COMMERCIAL OIL, GAS AND COMBINA- 
TION OIL-GAS BURNERS, RESIDENTIAL Oll. BURMERS, OIL 
AND GAS FURNACES AND BOILERS. 


50 YEARS OF LEADERSHIP IN 
AUTOMATIC HEATING 


3190 W. 106th St., Cleveland, Ohio 
in Canada, write 2231 Bloor $t., Toronto, Ont. 


T. M. REG. U.S. PAT. OFF. 1 
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things happen 
when your UNIT HEATERS have 
PENN individual controls! 


First, you get selective heating for each department or 
section of a plant depending upon its needs. Once set, 
the operation is automatic. PENN’s famous heat antici- 
pation holds temperature closely to the selected level for 
real heating comfort. 


Second, during the heating season, the built-in “ON- 


OFF” switch featured in the PENN unit heater thermo- 
stat is a great fuel saver. A mere rotation of the dial to 
“OFF” position stops heat flow during idle periods. . . 
or to little-used areas . . . or to areas where heat can 
escape such as receiving or shipping rooms which may 
be exposed to outside temperatures for long periods. 


Third, during the summer, this same switch 
permits manual control of unit heater fan for 
ventilation whenever desired. For continuous fan 
operation, merely rotate dial to “ON” position. 


Learn more about this better control for unit heaters. Ask 
your manufacturer, wholesaler or write Penn Controls, Inc., 
Goshen, Indiana. Export Division: 13 E. 40th Street, New 
York 16, N. Y., U.S.A. In Canada: Penn Controls Limited, 


Toronto, Ontario. 


proc oon - - - - - - - - --- ------ 


DID YOU KNOW... In addition to heating 
controls, PENN has a complete line of refrigera- 
tion and air conditioning controls for your specific 
needs. Included in this line are cooling thermo- 
stats, humidistats, water valves, solenoid valves, 








magnetic starters, temperature and pressure con- 
trols, oil protection controls for pressure-lubri- 
cated refrigeration compressors and many others. 
Bring your control problems to PENN .. . you'll 
get the correct solution. 
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AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, GAS APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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TAKE A TIP 
FROM A 
LITE SWITCH 


It's placed at a convenient location where you enter, not the opposite. 
By the same token, the control panel box of an industrial heater, is needed 
within easy sight and reach of all burner adjustments. Olson Heaters provide 
this convenient location and it pays dividends time and again. 


Further, the control panel of an Olson is soundly engineered for other important 


features — It's dust tight and damp proof. Thermostat and safety controls 


operate on 110 volt current directly from the transformer in the control box. 


The fact that Olson Heaters are built rugged for dependable service cannot be 
denied. — Write for the detailed step-by-step catalog and you'll know why. 


Olson 


DIRECT FIRED HEATERS 
Gas, Oil, Coal or Dual Gas and Oil 


Cenfield, Obie 
Please send me your catalog F50. 


ARTHUR A. OLSON & COMPANY 
BROAD ST. - CANFIELD, OHIO 
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* DEPENDABILITY... ~. 
that minimizes costs 


Delco Motors 


Explosion-proof motor 


Open ball-bearing motor 


Tetally enclosed ball-bearing motor With Delco integral motors on your machines 
you have a cost factor on which you can depend. 


For Delco designs and builds with one idea in 


mind—to produce motors that will run depend. 
ably, under, extreme couditions, for record- 


breaking periods of time. |} J L¢c¢O 


Put your trust—and your motor dollars—in 


Delco motors . . . your nearest Delco sales PRODUCTS 


office will help you with all details. ie 
Division of General Motors Corporation 
Tetally enclosed fan-cooled motor Dayton, Ohio 


DAYTON OHIO 





SALES OFFICES: Atlanta + Chicago + Cincinnoti + Cleveland + Dalles * Detroit « Hortford « Philadelphia «+ St. Lovis * Son Francisco 
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yen 
* 


when it 
R 


omes TO 
DISTRIBUTION! 


Dollar for Dollar + Quality Design 


you'll be way ahead with 


You bet! Carnes ceiling air diffusers are the talk of the 
industry. For here is a complete line of beautifully-styled, 
soundly engineered diffusers that carry all the quality an 
architect or contractor can ask for ... plus lower prices 
that fit into present day building budgets! 

Carnes diffusers are offered in a complete range of sizes, 
for all heating and cooling systems, are extremely quiet in 
operation, afford easy installation features, and are fully 
adjustable for all air patterns. 

Illustrated are the models E and EJ ceiling diffusers. 
Both look alike. However, the Model E is a fixed cone 
diffuser permitting adjustment for either horizontal, verti- 


UST 
Model SSD 


rhaust Damper 


MODEL ER SUPPLY & EXHA 
EJ. Bach eu } the 
and 1 SEDE E 


OU) 


the Mods 
unit, Us nakes balan 


; 
7 


the CARNES line! 


cal or intermediate air pattern by removing inner cones 
and setting in. any fixed pattern desired. The Model EJ 
permits this adjustment by simply turning the center cone 
to obtain any air pattern from horizontal to vertical. The 
Model EJ is especially adaptable for use on high ceilings 
or for spot cooling or heating applications. 

Complete descriptive literature on all Carnes Diffusers 
is immediately available. Write for information, selection 
charts and engineering data. You'll like doing business 
with Carnes ... the most talked about name in air distribi:- 
tion ceiling outlets. Remember, you can’t beat quality at 
economy! Write W. R. Carnes Co., Verona, Wis. 


a E and 
ply Damper 
installed in 


ng the sys 
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Installed in a New Orleans plant in 1907, a 
Gardner-Denver Duplex Pump like this is still 
in use—is still called the best pump in the mill. 


A midwest water works reports it has oper: 
ated a Gardner-Denver Centrifugal Pump for 
17 years. with no repairs. 


In a Canadian laundry. a Gardner-Denver 
Air-Cooled Compressor has run for 8 years 
steady—without even having the valves 
cleaned. 


TELLS THE STORY OF... 


CUSTOMER SATISFACTION WITH GARDNER-DENVER EQUIPMENT 


Send for descriptive bulletins. 


since 1sss GARDNER-DENVER 


Gardner- 
2 PP nh Company, Quincy, Illinois 
~ rdner-Denver Company (Canada), L 
ee sine Ave., Toronto 13, Ontario an 
FOR CONSTRUCT Sa, PETROLEGSS AND | 
ION, MINING, PETROLEUM AND CENaaal, GREER 
USTRY 


Heati -* | Hd Cx ( ( } 
n Ipimn & Air 4 ynditi ming. \ ve ml I ] ) 
t 





pumps 


see 





a ‘ : a pe 
j ‘ 
y . 
¥ ’ : , ; 
Seeing: 
¢ 3 


FHP pump 
Up to 80 gpm, heads to 125 feet. 


Compact pump and motor requires only two bolts for installa- 
tion. Rigid construction holds alignment for longer bearing 
and seal life. Mechanical seal. Open impeller economy model 
does adequate job on many installations at very low cost. 
Closed impeller model for higher heads. Also available as 
frame-type pump for separate mounting. 





Electrifugal pump 
Up to 500 gpm, heads to 220 feet. 


Only pump with unit-cast frame. Motor and pump are 
mounted on a single shaft in a one-piece rigid cast-iron 
frame. Alignment is rigidly held but there is plenty of space 
for maintenance. Installation requires only four bolts. Stand- 
ard packing or mechanical seal available. Also built as frame- 
type pump for scparate mounting. 





Supporting adapter pump 
Up to 2500 gpm, heads to 550 feet. 


Flange motor and pump mounted on sturdy cast-iron sup- 
porting adapter. Motor and pump use same shaft. Rigidity 
assures vibrationless operation and long bearing life. Only 
four bolts required for installation. Available with standard 
packing or mechanical seal. Built in same ratings as frame- 
type pump for separate mounting. 





FREE ENGINEERING HELP 


OUR ALLIS-CHALMERS PUMP REPRESENT- trict Office when you need help with your 
5 is thoroughly familiar with pump pump problems. 

problems in air conditioning equipment. He Write Allis-Chalmers, Milwaukee 1, Wis- 
can offer you valuable suggestions in planning consin, for centrifugal pump Bulletins 
your equipment and installations, Call your 52B7529, 52B6140 and 52B6083 describing 
Allis-Chalmers Authorized Distributor or Dis- these air conditioning pumps. A-3971 


Electrifugal is an Allis-Chalmers trademark, 


ALLIS-CHALMERS 
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you get MORE than 
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for example... Manla 


DRIVES are 


engineered 
aligned 
tested 


for more efficient operation 


for longer life 


Precise engineering, aligning and testing of drives is typical 
of the concern for detail which makes Marlo equipment 
superior. 

Pulleys are accurately aligned with precision instruments, 
belt tensions adjusted for maximum power and minimum wear. 
All drives up to 5 HP have variable pitch on motor for adjust- 
ment to meet field conditions. 

You will find that an investment in Marlo equipment will 
return big dividends in more efficient performance . . . longer 


life... lower mainténance cost. 
Manufacturers of COOLING TOWERS « EVAPORATIVE CON- 


DENSERS « INDUSTRIAL COOLERS « AIR CONDITIONING 
UNITS * MULTI-ZONE UNITS * BLAST HEATING & COOLING ¢ 
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Use NATIONAL 
lb thee way ! 


HETHER you are installing a con 
W ventional hot water or steam heat- 
ing system, fire control and plumbing 
lines, a modern radiant heating applica 
fion or pipe for a snow melting system, 
remember that NATIONAL, the world’s 
most widely used pipe, has all the neces 
sary qualities for complete adaptability 
in all these services. This means to you 
no worries, no doubts, no uncertainties. 
The choice of Nationat Pipe relieves 
you of any and all further checks or in- 


vestigations It’s aS ©€asy and as simple 
as that. 

Why? Well, “old timers” will tell you 
that confidence in NATIONAL to fill the 
bill is born of years of experience and 
observation, upon thousands and thou- 
sands of installations in structures of all 
kinds. But most important of all, it is 
based on the comforting knowledge of 
NATIONAL’s uniform, dependable, 
trouble-free performance, the kind of 
pertormance that you can feel proud to 


pass on to your customers. 

For over three quarters of a century, 
each new generation of pipe users has 
looked to NaTionaL with complete con- 
fidence to meet all mechanical require- 
ments. They know that while old in name 
and rich in service records, it is ever new 
and modern to fit today’s requirements. 
And so, whatever type of service your 
plans call for, we are sure you will find 
both satisfaction and profit in standard- 
izing on NATIONAL “all the way.” 


Here’s why NATIONAL Pipe gives the most service per dollar cost: 


It’s Uniform Throughout—National Pipe is 


7 Constantly Improved—For over 60 years, 
uniform in metallic structure, ductility, 


National Steel Pipe has constantly been 
strength, corrosion resistance, surface finish improved to meet the most difficult re- 
quirements, 


Absence of slag 8 | It’s tested and Inspected—Each and every 


stage ot production Is carefully checked by 


and diameter. 


Threads and Cuts Easily 


inclusions, laminations and blisters assures 


smooth, strong threads clean cuts the finest instruments thoroughly tested 


by the most expe rienced men. 


Controlled from Start to Finish—From the 
raw material to the finished product, one 


orgamization has mgid control over the 


Coils and Bends Well—National Pipe has 
that extra strength and ductility so neces 
Sary to meet the demands ot close and ex 
acting fabrication 


Makes Sound Joints—Uniformity and ac- 
curacy in manufacturing have made un- 


equaled pipe jointing records for National 


manufacturing steps that produce National 
Steel Pipe. 


Nationwide Acceptance—A cross section of 
industrial or building applications will 


Pipe ... Whether welded or threaded 
show a predominant use of National Pipe 


It’s Scale-Free National Scale-Free Pipe 
avoids damage to valve seats and clogging 


of small orifices 


... largest selling pipe in the world 


It’s Spellerized Special rolis work the bloom 
surface to eliminate irregularities and pro 
duce a dense, uniform surtace 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S NATIONAL Stee! PIPE 


7m. ee STATES emo See 
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“JOY OY MANUPACTURING COMPANY 5 


GENERAL Pie oe serosal Ww. ito BUILDING - eo dogg: 22, PA. 
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THIS 
STEAM LOSS 
WAS STOPPED | 
FOR LIFE... 


WHEN THIS ’ 
FLEXON 
EXPANSION JOINT 


WAS INSTALLED 


THREE TYPES AVAILABLE 

FREE-FLEXING-——Available in sizes from 3” Steam loss through antiquated expansion joints in the shipyard 
through 48” 1D. in copper or stainless steel where the upper photo was taken was calculated at over $17,500 
Suitable for pressures to 30 psi, temperatures per year before modern Flexon Expansion Joints were installed. 
from minus 20° F. to 800" F Flexon Expansion Joints cannot leak . . . they are uni-metal as- 
CONTROLLED-FLEXING — (Illustrated above) semblies which when properly installed become a part of the 
Available in sizes from 3” through 48" 1D. in pipe. Unlike the joints which they replaced in this shipyard, 
copper or stainless steel, Suitable for pressures Flexon Expansion Joints require no maintenance . . . there is no 
to 300 psi, temperatures from minus 20° F. to packing to take up or replace. Just install them and forget them. 
600° F If you're letting dollars escape through leaky, troublesome 
expansion joints, ask your Flexonics representative to show you 
how Flexon Expansion Joints can put an end to this problem, or 
write for the Flexon Expansion Joint Bulletin. 


FLEXONIFLEX——Integral ring type. Available in 
sizes from '/)" pipe through 6” pipe. Suitable 
for pressures to 5500 psi, temperatures from 
minus 400 F. to 1600 F 


EXPANSION JOINT DIVISION 


Fi . 
exonic Oporatlon. 1391$, THIRD AVENUE - MAYWOOD, ILLINOIS 


tad 
FORMERLY CHICAGO METAL HOSE CORPORATION 
In Canada: Flexonics Corporation of Canada, ttd., Brampton, Onterie 
Flexen identifies ! th E —— se 
‘ 

protests of Menentes Flexible metal hose : RPGANSION | AAW Metallic 

industry } . bellows 
fer over 50 years. R Aircroft components P 
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Heres your Piping Stockroom 


-e- with no investment 


When you use the services of the Republic 
Steel Pipe Distributor, it’s just like having 
your own stockroom. With a number of 
important exceptions. 


You have no capital investment. No inventory 
losses trying to maintain your own stocks. No 
insurance and handling costs. 


The Republic Pipe Distributor’s stockroom 
becomes yours. He carries everything you need 
for complete plumbing, heating, refrigeration, 
air conditioning, process and industrial piping, 


Cony to bend, thread, and 
close coil 

Easy to weld by all methods 
Uniformly ductile 

Uniformly strong 

Uniformly clean and scale-free 
Uniform wall thickness, 





y icity 
Economical uniform lengths, 
extra long lengths 
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or other piping jobs. That includes a full line 
of pipe in sizes you need ... plus fixtures, 
controls, tools, and other items. And he'll get 
your order to you in a hurry .. . often in a few 
hours . . . whether it’s a few lengths of pipe, 
or a truckload. 


All these services are yours ... for the asking. 
And they're as close as your telephone. Success- 
ful operators find it profitable to do business 
with the Republic Steel Pipe Distributor. You 
will, too. Call him, today. 








JENKINS PRACTICAL PIPING LAYOUTS 


How to plan an INDUSTRIAL ‘ 
WASTE TREATMENT SYSTEM 






Diagram by Huxley Madeheim, Consulting Engineer 
In many oreas, stringent codes have been drawn up to COPYRIGHT, 1953 — JENKINS BROS. . 
regulate the types and condition of waste which may be ve 
, 
{ 





discharged into streams and rivers, in order to conserve 





existing water supply sources, 






‘ P WOUID LEVEL 
Industrial discharges usually require chemical treatment, CONTROLLER~. 







WATER FEED 






and one of the most common problems encountered is TO LIME 
the neutralization of acid waste. In the system shown pet 





here, lime is used as the neutralizing agent. The waste 






: : UME SLURRY 
normally flows to a digester which allows for settlement MIXER 






of solids and serves as a storage center. Flow from the 






digester to the treatment tank is regulated by a liquid 






level controller. 






The treatment tank is equipped with an agitator which 






mixes the waste with the lime slurry to provide a neutral 






solution. The proportion of lime to be added is determined 






hy a recording pH regulator, which operates the control 






valve on the slurry line and admits the required amount 






of slurry for neutralization. The slurry is made by admit- 






ting quicklime and water to the lime slurry mixer, which 







is equipped with an agitator. Emergency lines for direct 












LIQUID LEVEL 


discharge bypassing the treatment system are indicated CONTROLLER 


in the diagram. 





Consultation with accredited piping engineers and con- 






tractors is recommended when planning any major piping 






installation. TREATMENT 
T 
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CONTROL 
LINE~~_ 
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IGESTER LEVEL 
rere? CONTROLS. 
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EFFLUENT 
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Fig. Ne. Jenkins Velve Service 
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Shut off Float Control 
Water Supply 





J A 2 62-U Bronze Gate 












Floot Control Manyval 


B 1 106-A Bronze Globe By-Pass Water Supply 






Shut of Control Lime 


- te c 2 100 All lron Gate Sher feed 


o 1 8! All tran Glee Manual Control By -Poss 






Lime Slurry Feed 





4 
Shut off Floot Contro! 


E 2 100 All tron Gate | Treatment Tank Feed 
- 








a 4 
2 a Control Manual By -Poss 
(3 x 81 All tron Globe] Treatment Tank Feed 
EMERGENCY a! | a 
j OIS CHARGE G 1 100 All tron Gate | Effluent Discharge 
AIN 
on VALVE RECOMMENDATIONS om a a 
Details of other Jenkins Valves, to suit | " I ' 40-A All iron Gate | doin 
" . bo : + 4 — ———f 
varying conditions, available on request. | , | , 81 All Iron Gate | Treatment Tank Droin 
} -- 4 — 4. - — 
x 4 100 Alt ten Gate Emergency Woste 





Discharge 









L « 100 All Iron Gote | Shut off Waste Lines 


| ae 3 7 ; arent 
Te simplify planning, to save time, to get all the advan- re 81 All Iron Globe] Digester Drain 
tages of Jenkins specialized valve engineering experience, a 
select all the valves you need from the complete Jenkins SOLD 
line. It’s your best assurance of lowest cost in the long THROUGH 
run. Jenkins Bros., 100 Park Ave., New York 17. 

























LEADING 





Complete description and enlarged diagram of this layout INDUSTRIAL 
free on request, Includes additional detailed information. 
Simply ask for Piping Layout No. 70. 





DISTRIBUTORS 





EVERYWHERE 
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EQUIPMENT DEVELOPMENTS... 


{dd the new products and companies listed here to 
1953 Heating, Piping & Air 
records of sources of supply up to date throughout the year 
double asterisk equipment and manufacturer not listed 


ceived in your January 


ment not listed in Directory Section: 


Copper Tube Grids for Radiant Heating 

*Pre-formed grids of copper tube for 
radiant panel ceiling heating installations. . . .Known as 
“PG's,” they are made of %¢ in, Type L copper water 
tube. 
ft. At normal 6 in. spacing along the centerline, the “PG” 


Each panel grid contains approximately 50 linear 


is rated at 1800 Btu. 
by contracting or extending it by hand, it can be installed 


The panel grid is designed so that 


su that the tube spacing meets design requirements. Ac 
cording to the manufacturer, a single grid can serve ceil 
ing areas ranging from 221, to 60 sq ft. 

Manufacturer—-The American 
St.. Waterbury 20, Conn. 


1] 1 Meadow 


» 
Brass Co ‘ 


Gas Fired Unit Heater 


*Compact gas fired unit heater , in 


2 
The “G-50" 
is designed for low ceiling and small space applications 
It is direct-fired into tubes of the welded, aluminized steel 
Some of the 
draft diverter with built-in side relief openings: 
electric solenoid gas valve: high temperature limit control: 


iron burners with drilled ports for use with manufactured, 


high with an input of 50,000 Btu per hr 


heat exchanger. construction features in 


clude: 


gases: fan control: and 


mixed, natural. L.P. or L.P. air 

two-point suspension hangers 
Manufacturer 

St.. Racine, Wis. 


Young Radiator Co.. 709 S. Marquette 


Above: Relay 


Right Heater 


Vibration Relay 

Protective device which initiates a signal 
when excessive vibration due to unbalance occurs in large 
rotating equipment. . . . The vibration relay is applicable 


for large motors and blowers. The company states that it 
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your Directory Section which vou re 
Conditioning, and thus keep your 


Single asterisk indicates equip 


has an (opm rating range whi h allows its use al speeds from 
100 to 18.000 rpm to energize warning alarms. corrective 
or shut-down devices. The vibration relay responds to the 


output signal of a barium titanate crystal accelerometer 
which is attached to the equipment to be protected. The 
signal is amplified through a cathode follower and two 
stage amplifier, then rectified by a bridge-type rectifier 
Manufacturer Electric Co. 1 


Schenectady 5, N.Y 


General River Rad 


Package Water Chiller 
. New line ol poate kage water chille Ts from 
9 to OO hp . The units include compressor, chiller 


water cooled condenser, all controls, starter, piping. ete 


completely assembled and ready to start with the connes 
tion of power, condensed walter and chilled water line - 
Schnacke, Ine 110) ON 


Manufacturer Governor 


kvansville 7, Ind, 


Machine for Finned Tubing 

**Ribbing machine said to be capable of 
producing finned tubes for any application on copper, 
steel... . It 
metal tubes are inserted in one end of the machine and the 


aluminum, brass and is designed so that 


tubes come out at the other end finned and ready for use. 


It manufactures finned tubes from 14-in. up to 4in 


diameter stock, for heating, cooling and air conditioning 


installations. 
Sale 


Manufacturer United Machinery Co., Dept. Ple 


2351 N. St. Louis Ave.. Chicago 47 


Steam Generator 

“Vapor Clarkson” steam venerator Model 
OKJ-4740 designed to change from fuel oil to natural gas 
fuel by flipping a switch and without interrupting steam 
4 fuel oil spray nozzle has heen incorporated 
When the fuel 


selection switch is flipped from natural gas to oil, the 


output 


into the metal body of the gas burner 


219 








EQUIPMENT DEVELOPMENTS .. . 


motorized gas valve closes and the fuel oil solenoid valve 


opens, releasing oil under pressure to the spray nozzle. 


Fuel oil is continuously circulated through the hydraulic 
modulating controls, 
duces 1500 to 5000 lb of steam per hr. Once started, by 





turning one switch, automatic controls are designed to take 
over, causing the steam generator to turn on and off and 
modulate steam output to meet a changing steam demand. 

Manufacturer Vapor Heating Corp., 4501 W. 16th St.. 


Chicago 23. 


Frames for Air Conditioners 


Pre-cast concrete frame in wall of build. 
ing. . . .The frame, which is installed during construction, 
can be made to fit the specifications of any make of room 
frame can be installed that will 
The frame is said to 


cooler or a universal 


accommodate all sizes and makes. 





reduce costs when placed in the wall during construction. 
li can be plastered over if it is not to be used immediately, 
The plaster can be chipped away at a later date and the 
air conditioner installed, 

Manufacturer 
Miami 33, Fla. 


044 SW. 28th Lane, 


Pre-Cast Corp.. 


Air Valve with Rod 


** All metal “Wobble-Rod” valve with in- 
tegral exhaust for pneumatically-operated equipment. 
The lever which opens and closes the valve is a hardened 
rod swivelled so that the free end can move vertically, 
laterally, diagonally or in arcs and circles. The manu- 
facturer states that the valve allows lateral play during a 
vertical throw; permits direct linkage to rotating, oscil- 
lating, toggle, lever, slot, or straight thrust mechanisms; 
it can be adapted to cyclic operation by passing the lever- 


»20 





According to the company, it pro- 


tinuous duty pumping of heavy fuel oil without cavitation, 


pounding or churning. 
the pump by a loose coupling to prevent side pull on the 
pump shaft. 


distance of the motor. 4 
Manufacturer—Eclipse Fuel Engineering Co.. 1159 

Buchanan St., Rockford, Ill. 

Heat-Flow Transducer 


based on 
drive 





rod through an eccentric hole in a rotating disc or gear; 
and it is spring loaded to remain normally open. An 
internal exhaust valve is designed to automatically dis- 
charge an air cylinder. line or receiver when the valve 
closes. Open valve diameter is 1 in 
Manufacturer-—Pantex Mfe. Co., 


Pawtucket, R.I. 


521 Roosevelt Ave.. 





Cabinet 
Valve 


Room Heating and Cooling Cabinets 

“Vari-Temp” cabinets designed to heat. 
cool, ventilate, filter and dehumidify air on a room-by- 
room basis. . . . The cabinets, which eliminate ductwork. 
can be floor mounted, vertically wall mounted, mounted flat 
They feature two blower 
shaft 
manual mixing damper is rubber-cushioned to eliminate 


cn ceilings or inverted on walls. 


fans mounted directly on double-end motors. <A 


vibration. Heating and cooling elements are aluminum 
fins on copper tubes. End compartments of the cabinet 
contain all piping and wiring. 

Manufacturer—-C. A. Dunham Co., 400 W. Madison St.. 


Chicago 6. 


Fuel Oil Pump 

V-belt drive pump designed to deliver 
heavy fuel oils at operating pressures up to 100 psi. 
It has a gear and crescent type pumping element which is 
said to pump equally well in either direction at 400 rpm. 
According to the company. the unit can be used for con- 








The V-belt drive is connected to 


Belt tension is controlled by adjusting center 














Heat-flow measuring instrumentation 
200 


recording 





heat-flow transducer to directly 


“Model 


indicating or 





meters According to 
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IVE-wWay protection is required of an 

insulation against (1) CONDENSATION, 

(2) Vapor FLow, as well as against Heat Flow by 

(3) Rapiation, (4) Conpuction, (5) CONVECTION. 

Multiple accordion aluminum provides this 5- 

fold protection. It is pre-fabricated to automatically 

create a “blanket” of multiple alternating layers of 
air, aluminum and fiber as it is installed. 


COST OF INFRA INSULATION INSTALLED 
in new construction between wood joists, material with leber, 


Type 6-Si under 9'1/,¢ 24. ft. 


Type 4-Si under 7'/,¢ sq. ft. 
Type 4-5 Jr. under 7'/,¢ sq. ft. 


INFRA INSULATION, INC., 525 BROADWAY, NEW YORK, W. Y. Phone WOrth 4-2241 
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Against (1) Raptation there is high (97%) reflec- 
tivity, low (3%) absorptivity and low (3%) emissiv- 
ity of heat rays. (2) Conpuction is low because of 
preponderant compartmented air spaces of slight 
density. (3) Convection, outerand inner, isretarded 
by multiple layers of aluminum and fiber. 


The aluminum sheets are completely impervious 
to water vapor. Infiltration under flat, stapled 
flanges is slight. The scientific construction of mul- 
tiple layers of accordion aluminum, fiber and air 
spaces minimizes condensation on or within this 
insulation. Its slight mass produces little heat storage. 


The new multiple accordion aluminum* Infra 
Types 6-Si and 4-Si forms a continuous blanket of 
uniform thickness between joists, giving the en- 
tire area maximum protection against heat loss 
and condensation formation. Write for samples. 

The U.S. NationaL Bureau or STANDARDS has 
published an informative and authoritative report 
on “Moisture Condensation in Building Walls.” This 
booklet explains the conditions under which con- 
densation will take place in insulated as well as un- 
insulated walls; what part is played by effective 
vapor barriers such as metal foils; how to use and 
interpret thermal-resistance and vapor-resistance 
fractions. You can obtain it at our expense by send- 
ing us the coupon below. 


*Patent applied for 


Fe ee 


Infra Insulation, Inc., 525 B’way., N. Y.C. Dept. H-11 
Please send sample of new andidiion (); Bureau of 
Standards Report “Moisture Condensation in Building 


Walls”~BMS63 (); Description of new insulation [. 


Address.____ — 


e I 
od 
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the 


linear electrical output relative to heat-flow gradient across 


manufacturer, this is possible because of the high 


the transducer. The electrical output results from a large 
area-density of silver-constantan thermocouple junctions 
whose output can be connected in various physical and 
electrical configurations depending upon requirements. 

Manufacturer—Beckman & Whitley. Ine 1002 
Carlos Ave.. San Carlos. Calif 


San 


Baseboard Radiation 


Two new additions to the “Base-Ray” 
line. . . .An 18-in, left end section now is in production, 


This new unit permits furnishing assemblies in increments 


of 6 in, Another new item is the extended corner plate. 
This is similar to the original corner plate but it has been 
extended to each side so that it measures 1054 in. from the 
corner to each end. With these two units, the company 


states, it is possible to cover two or three walls of a 
room without the use of the baseboard extension. 


Manufacturer--The Burnham Corp., Irvington, N.Y. 


Balancing Machine 
Several 


balancing machines. 


new models of “Dy-namic” 
Machine specifications of Model 
$53-R include a shaft diameter of range 14 in. to 5 in, 
weight capacity of 10 to 600 Ib, 40 in. swing diameter 
capacity, and extra bed length in sections of the bolt-on 
type, the manufacturer states. Other features include auto 


matic and manual pick-up controls for production and 


laboratory balancing, dual number drum openings for 


either vertical or horizontal correction and redesigned 


Model 345-R features 
a 30-in. swing diameter capacity and | hp motor. Model 


to & 


flexing head and roller assemblies, 
375-R-HD features a shaft diameter capacity of | in, 
in., a weight capacity of 40 to 3500 lb and a LO hp motor. 

Manufacturer Bear Mfg. Co., Industrial Div., Rock 


Island, Ill. 
Polyphase A-C Motors 


New line of polyphase a- 
signed to offer better protection, more efficiency and 
quieter operation. Called “Tri-Clad 55”, 
tors are built to the latest NEMA frame dimensions which 


motors, de 


the new mo 


were reported in the August 1953 HPAC. With an aver 
e size reduction of 50 percent by volume and averaging 


£ 


ay 
22 percent less weight per horsepower, the “55” retains 


rigid cast-iron construction and incorporates a new insu- 
lation system, bearing assembly, and ventilation plan, ac- 
cording to company engineers. Main feature of the in- 
sulation system is a new polyester film said to be eight 
times as strong as previously used materials. 

The new motor in | to 5 hp sizes is being produced at 
the company’s plant in Fort Wayne, Ind., Ly the Small 
Integral Motor Dept. The larger motors will be manu- 
factured in Schenectady by the company’s Medium In- 
duction Motor Dept. 

Manufacturer—General 
Schenectady, N.Y. 


Electric Co., 1 River’ Rd., 


Controlled Volume Pumps 


**Controlled volume pump designed to de- 
liver exact quantities of a wide range of liquids regardless 
of change in discharge pressure. . . .The company states 
that the pumps will handle abrasive slurries, suspended 
solids, viscous and corrosive chemicals, light solvents, 


liquefied gases, hot, cold and heavy liquids. Delivery 

quantities range from 3 milliliters per hr to 50 gpm against 

pressures to 20,000 psi. 
Manufacturer—CC Pump Mfg. 


Sts., Palmyra, N.J. 


Div., Market-Madison 
Magnet for Electronic Recorder 
*Alnico V” 


temperature, pressure, humidity and other variables all at 


magnet for measurement of 


once, . . . The magnet, less than 14-in, square, is made of 
nickel, cobalt 
the process of being heat-treated. 


aluminum, and iron,. is magnetized in 
It was developed for use 
with an electronic recorder produced by the Foxboro Co. 
Its function is to pick off, either at once or in sequence, 
SIX differently colored pens so that each pen will be inked 
by its own pad. It is shaped to hold the pen points in 
position while the dot is penned on the chart. In operation 
it uses one chart and one pen arm. An electric signal 


causes the pen arm magnet to pick up any or all of the 


1Continued on page 226) 
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HOW TO EXHAUST FUMES FROM 
BOILING BRASS... WITHOUT HOODS 


In brass melting furnaces, normal temperatures run 
from 1850° to 2350° F. Terrific heat and irritating fumes 
are given off by these open furnaces. 


To improve working conditions around their furnaces, 

Standard Brass Manufacturing Company of Kansas 

City, Missouri tried several fan and hood systems without 

success. Then they installed five DeBothezat Bifurcator 

Fans, one for each two furnaces. Bifurcators with 

27” diameter fan wheels and 2 HP motors, operating 

at 1140 RPM, were selected. The high velocity 

of these DeBothezat Bifurcator Fans made it possible 

to use open ducts behind the furnaces in place of 
hoods above them. 





Now working conditions around the furnaces are 
And furnace charging and unloading is 
, easier and faster without hoods. 


heatiresistant materials. 


ur DeBothezat representative. You'll find him 
e phone book under “Ventilating Equipment,” 

















HOW BIFURCATOR WORKS 


The Bifurcator is a motor 


driven axial-flow fan in a 
patented, divided housing 
Motor is in an isolated 
chamber around which flue 
geses are by-passed (bifur- 


cated) so that the motor al- 
ways remains cool, clean 
and accessible. Bifurcators 


are available in many sizes 
from 1140 CFM (12” diam- 
eter fan with 1/20 HP 
motor) up to 45,000 CFM 


Division of American Machine and Metals, Inc. (48” diameter fan with 20 
HP motor). 


EAST MOLINE, ILLINOIS 
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* When equipped with a SECO Metal Seat and 
Disc on steam service and protected by an 
approved Strainer, a Spence Regulator is guar- 
anteed to shut tight when the demand for 
steam ceases. 


Expensive steam leaks due to a lack of abso- 
lutely tight shutoff are eliminated in Spence 
Temperature Regulators. Here is why we can 
make such a guarantee: 


First, our temperature regulators are of the 
single seat design. Seats and discs are made of 
durable SECO Metal. More than 20 years ex- 
perience in thousands of installations has 
failed to produce a single case where SECO 
Metal has been cut by steam. 


These plus other design features explain why 
Spence Temperature Regulators function de- 
pendably and accurately year after year with- 
out requiring expensive repairs or special 
attention. 

Want more facts? Write for Bulletin T50 
giving full details. 


SPENCE 
TYPE ETI5O 
Temperature 

Regulator 





~ 


SPENCE ENGINEERING 


COMPANY, INC. 
WALDEN, NEW YORK 
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Prerhess- BLOWERS 


STANDARD OR CUSTOM “seguzceted, 
lo yous hegucrenrens 


BELT DRIVE 


V-belt with motor pulley adjustable for variety 
of speeds. Arc welded housings and frames 
Clockwise rotation. Bottom horizontal discharge 


Feerhesr- builds a standard line of blowers suited to economical 


use and installation. Standard features 

ARC WELDED FRAMES AND HOUSINGS, 

DYNAMICALLY BALANCED BLOWER, 

DUAL GRIP ADJUSTABLE BELT, 

CONVERTIBLE DISCHARGE, and 

CUSTOM-BUILT PEERLESS MOTOR are easily adapted to most 
circumstances. When the installation you plan requires special 
equipment, Peerless designers and engineers will work with you 
to achieve the result you want. If needs be, Peerless will fly an 
engineer to your doorstep 

Peerless techniques are flexible. Engineers and designers co 
operate with the Peerless Motor Division to create properly matched 
blowers and motors. They design and build blowers for electronic 
cooling, conveying, air conditioning, and dust and odor control 

Bring your blower problems to Peerless where they'll be solved 
quickly, efficiently and economically by men who have 60 years of 


blower experience on which to draw 


PERFORMERS OW ry 
west Em 

: ; ARK ey, 

El I - 


THE PEERLESS ELECTRIC COMPANY 
FAN AND BLOWER DIVISION 
1409 WEST MARKET ST. - WARREN, OHIO 
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| y ANNOUNCEMENT 


nnawasiinnens 


JENN-AIR 
peluminum 
A never | 


NEED PAINT 


y A NEVER 
RUST OUT 











@ Think of it! Premium-quality Jenn-Air 
ventilating equipment is completely weather- 
proof. Constructed entirely of heavy-gauge 
aluminum, Jenn-Air requires less mainte- 
nance. End painting and repainting costs! 
Investigate Jenn-Air, now! 


FoR WALL + 


Non-Overloading Design 
Boll Bearing Motors— Modern 


Appeorance 


<« FOR ROOF 


Low Contour — Centrifugal and 
Axial Types—Explosion Proof 
and Twe-Speed Models 


Send for free illustrated brochure, 
c/o Department C-11 


JENN-AIR PRODUCTS CO., INC. 


Ss 


INDIANAPOLIS 4, INDIANA 


ARCHITECTS & BUILDERS BLOG 
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[Continued from page 222] 


six pen points and ink the chart according to the impulses 
received. 

Manufacturer— The International Nickel Co., Inc., 67 
Wall St., New York 5. 


Insulation for Underground Pipes 


New product for insulating and protect- 
ing hot underground pipes from corrosion. . . .Known 
as “Gilsulate”, it is a blend of various sized particles of 
“Gilsonite.” This material is solidified petroleum found 
in Utah. Applied in three layers, the first layer is poured 
around the hot underground pipe, melts and is fused to 


the pipe to provide a semi-plastic coating permitting con- 


traction and expansion and thermal and electrical insu- 
lation. The second layer of sintered particles provides 
thermal insulation under wet or dry conditions. Zone 
three of unconsolidated “Gilsulate” is said to provide 
thermal insulation and a high load carrying capacity. The 
company states that the material provides protection 
against alkaline ground waters, electrolysis, root attacks 
and bacterial action. 

Manufacturer--American Gilsonite Co., 
St.. Salt Lake City 1, Utah, 


248 S. Main 


Baseboard Perimeter Diffusers 

The No. 180 Series diffusers, designed 
for installation along the baseboard in perimeter heating 
systems. . . .According to the manufacturer, the units give 
uniform air distribution without turning vanes or other 
resistance-increasing devices. The diffusers are available 
as a single unit or in multiples to form a continuous base- 


board along one or more walls. They are designed to 
blend inconspicuously into the baseline and are suitable 
for commercial heating and cooling applications. The units 
consist of two pieces and are installed with a tin snips and 
screwdriver. 
Manufacturer 


Mich. 


Air Control Products, Inc., Coopersville, 
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THE JANUARY 1954 ISSUE 
and 20th Annual Directory Number of 


HEATING, PIPING & AIR CONDITIONING 


Here’s a regular issue, and a direc- 
tory issue, combined in one great 
January number ....and no advance 
over regular issue rates! 


Here your advertising will get in- 
creased attention, and have lasting 
sales power (as product reference 
copy) throughout all of 1954. 


Here is the “best buy”’ of the year in 
our field .... the place where a con- 
vincing sales story of your complete 
facilities will do you untold good. 


Here is where extra space for extra 
emphasis belongs! 


Most advertisers use increased spac sith us in january 

spreads, inserts, color They catal their entire lines 
You, too, can profit most by doing a mplete job Make 
space reservation now we'll he lad to help with 


copy preparation if needed 


Heating, Piping & Air Conditioning 


section 6 North Michigan Avenue 


Chicago 2, 
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| hy p E pr N D P N T Vaneaxial Blower for High Temperatures 


A vaneaxial blower designed to move air 
at temperatures up to 350 F or air containing acids, alkalies 
or fine abrasive dust... .A modification of the firm’s belt- 


as Py 4a drive model, the new high temperature blower is available 
Patb/erkocen in the same range of sizes—12 in. to 54 in. On the new 
blower, the addition of a special dummy section containing 

DOUBLE CORE ADJUSTABLE the guide vanes makes possible the location of the drive on 
the negative side of the blower. With this arrangement, 

BAR WALL GRILLES AND clean air from outside the duct is drawn in through the 


belt tube and over the bearings. 


MULTIPLE PYAR REGISTERS Manufacturer Hartzell Propeller Fan Co., Piqua, Ohio. 


Portable Oil Fired Heater 


Each Grille Bo ##*F dco” portable oil fired heater for hard 


o heat spots, pre-heating, thawing, drying ete. . . . Self- 


Adjusted Individually ‘ontained, it operates on kerosene or No. 1 fuel oil and is 


lesigned to produce 190,000 Btu’s per hr. According to 


he manufacturer, installation of a vent. Hue or chimney is 


No. 25 


Adjustable Vertical Front Bars 
Adjustable Horizontal Rear Bars 


AR n “- aiaaaiaaae seme 
Mba <a 


(ee isa me ae 3 


Peer PPPs not required, It plugs in to 110-115 volt. a-e electrical 
cr = aid urrent. A blower on the top of the heater draws in air 
FEE nd forces it down and over a heat exchanger where it is 
oe ilown out through openings in three of the lower sides. 
m ' _— Distributed by--Cauhorn Distributing Co., 9999 Broad- 
No. 26 — treet, Detroit 4. 
Adjustable Vertical Front Bars 


Adjustable Horizontal Rear Bars—with Nall Heater 
Horizontal Multiple Valves. - a 
***ThermoRay” electric wall heater 


v os 1%” ; : : 
Depth — —— en , which emits radiant heat and creates a flow of warm air. 
. One of its features is an asbestos composition heating 


’ EMBED 
write for 


new INDOOR COMFORT 
catalog no. 52 


Always Leading « Progressing | 
| THE INDEPENDENT § Ze 


| fer is provided because of the uniformity of heat distribu- 


3747 E. 93rd STREET - CLEVELAND, OHIO tion. The heater is a permanent unit which attaches to or 


I 
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aa 


fits into any 
air conditioning plan 


Cutaway of Whether it’s a room air conditioner, a large package unit or a huge factory 
7 HP. system, COPELAMETIC is your answer to the question “Which refrigeration 
COPELAMETIC unit shall I recommend for the air conditioning system?” COPELAMETIC 
Moter-compresser has become the standard of comparison for dependability, ruggedness, 
compactness and long life. Your clients will appreciate the 


COPELAMETIC design which eliminates belts, seals and manual oiling .. . 
reasons for 9 out of 10 service calls. Better yet, they’ll appreciate the 


practical feature of accessibility. 


Air-cooled, remote COPELAMETICS are built from ', thru 3 HP. There are 
also water-cooled, remote units from '/, thru 7, HP. Self-contained COPELAMETIC* 
are available for all applications. Write for Condensed Catalog C-52. 





* 


(Genciana | 
VJ 


DEPENDABLE S2”RtFRIGERATION 
= 





(OPEN TYPE AND COPELAMETIC) 
WATER COOLERS 


COPELAND REFRIGERATION CORPORATION, SIDNEY, OHIO 
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EQUIPMENT DEVELOPMENTS . . . 


recesses into the wall. They are reported to have a low 
initial inrush of eiectricity and are available in wattage 
ratings of 750 and 1250 for operation on 115 or 230 volts. 

Manufacturer--ThermoRay Corp., 141 F. 44th St., New 


York 17. 


Vibration Isolation Bases 


Mounting bases to cut transmission of 
fan, motor and compressor vibration to floors and walls. 
“Barrymounts” are designed to carry the weight and to 
match the vibration characteristics of the installation. The 


unit is held between steel members that run the full length 
of the machine. A motor-mounting plate is incorporated 
in one member to keep the motor and fan pulleys the same 
distance apart for steady drive and reduced belt wear. 

362 Pleasant St.. Water 


Manufacturer— Barry Corp., 882 


town, Mass. 


Gas Fired Unit Heaters 

*New line of gas fired unit heaters for 
automatic, direct-fired heating of industrial and commer- 
cial areas. . . .The heaters are made in eight models in 


capacities from 20,000 to 160,000 Btu per hr. They can 


be used with natural, manufactured, mixed or L.P. gases. 
Motor driven fans range from 1/40 to 1/6 hp. The fans 
are designed to operate with a minimum of noise. Louvers 


are individually adjustable. Safety against the danget 
of escaping gas is provided by an automatic safety pilot 
which operates to shut off the gas supply if the pilot burn- 
er goes out. 
Manufacturer 
Providence 1, R.L. 


Grinnell Co., Inc., 260 W. Exchange St., 


Transformer Replacement Kit 

**Ignition transformer replacement kit 
. .The company states that it is applicable 
for almost all standard cil burners. The kit contains two 
interchangeable mounting 


for servicemen. . 
standard transformers, three 
bases, eight fastening screws, two studs for stud mounted 
transformers, two rajah adapters and two spring clip 


ECTRO 


xtVa 


YNAAMIC 


ependable industrial motors 


@eeeaeneeee 

o 

- 

7 

7. 
E.D. motors are 
engineered ior silent 
operation with 
special slot design, 
dynamic balancing 
and scientific 
bearing assembly. 


WINDING 
is the HEART 
of the 


FOR QUIETER OPERATION .. . Over half a century 
of building motors for “the silent service” to 
power and air-condition U. S. submarines has given 
Electro Dynamic an unequalled experience in 
producing motors for installations where SILENCE 


is a primary consideration. 


WRITE TODAY FOR CATALOGUE NO. 1181 


ELECTRO @ DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 
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INCENTIVE INSPIRED CO ACTION IN DEVELOPING FPOSSIBILITIES I PRODUCT 


MEW LINCOLN PLANT CREATED BY 
© LE Co. 1953 





HOW LINCOLN 
SAE WELDER 
SAVES MONEY 
SAVES TIME 
CUTS PIPING COSTS 


"Fleet- 


pe on refrigeration 
pipe, bevelled 60 


>” 


ts costs 


three passes of Lincoln 
trodes, forms permanent, trouble-free 


Fig. 4. Welds High Pressure Pi 
system for multi-story plant. 1 
elec 


and welded with 
installations 


weld 3” 


ions, cU 


over 


> 
— 
- 


has 


dependable top qual- 


Fig. 1. Simplifies and Speeds Construction 
of 8 vertical exhaust linefrom warm water 
tank, Joints are bevelled 60° to assure 100% 
penetration. "Pish-mouth” ends of 4" pipe 
are laid out to fit contour of 8” pipe by tem- 
plate method before fillet welding with 
Lincoln Fleetweld 8”. 
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at less cost per inch. 
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ity, is made faster... 


are 
for 


ies pipe ins 


o = 
lif 
ORE Lincoln “Shield-Arcs” are used on piping jobs 


Fig. 2. Adds Steam Jacket fo valve for in 
dustrial processing. Jacket is formed by 
slicing 3” pipe and coping out vee sections 
before bending and welding with Lincoln 
“Pleetweld 8” 


Tle 
FRE'S How 


simp 


. Each weld produced with 





than any other welder today. And for good reason: 
Whether it’s flat, vertical or overhead work, top quality 
Selector, the operator sets the right type of arc. With the 
combinations instantly available with Lincoln Dual Control 
Result. . 


Current Control he sets the right arc intensity. Unlimited 
match the exact welding needs of every job for efficient 


welding is easier with “Shield-Arc”’. 


SHIELD ARC’S RIGHT TYPE ARC... RIGHT ARC INTENSITY 











GET THE FACTS— Details on cutting welding costs with "Shield-Arc” are in Bulletin 1302. Write on your letterhead to Dept. 3803. 


THE LINCOLN ELECTRIC COMPANY 
eveland 17, Ohio 
THE WORLD'S LARGEST aiweenateaee OF ARC WELDING EQUIPMENT 
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NEW E> kK: > t | >) | EQUIPMENT DEVELOPMENTS . . . 


adapters. It is designed so that a transformer replacement 


= 7 . ° . - 
Quick-Opening can be completed in one operation. Standard 115 volt 


primary and 10,000 volt secondary transformers are pro- 
ee 99 vided with four knockouts for the internal junction box 
504 PIPE THREADER on sides, end and bottom. 
90-28 Van Wyck Ff 


for Power Drive use 


Manufacturer—-Magnex Corp.. 28 kx 


pressway. Jamaica 18, N.Y. 


Fittings for Jacketed Piping Systems 
Fabrication procedure to employ welding 
fittings for directional changes in jacketed piping systems. 
The jacketed fitting combination consists of long 
and short radius 90 deg elbows, with their center line 
radii closely matching. On one end of the inside elbow 
is a tangent that extends beyond the corresponding end of 


the outside elbow. On the other end of the inside elbow 


4teeee 


i 


— WELONOS 

WELD NO.3 
— WELO NO! 
~ WELO NO2 


WELDING SEQUENCE 


a short piece of pipe is attached to facilitate the instal 
lation work. Advantages claimed by the manufacturer in 
clude: elimination of the need for steam or coolant 
jumpers: elimination of flanged joints. except where pip 
ing must be disassembled: more accurate temperature con 
trol; minimizes thermal expansion and contraction prob 
lems; optimum flow conditions: insulation can be readily 


Threads | to 2” pipe applied; and reduction of maintenance costs. 


Manufacturer--Tube Turns. Inc.. 221 E. Broadway. 


with 1 set of dies Louisville 1. Ky. 


You can’t beat this new ‘'504” for fast smooth Scale Control Unit 

threading with power drive! Changes instantly oe a ie a oo 
from size to size regardless of position of quick- prevent hard scale formation in boilers, heat exchangers. 
opening lever . . . Release ball handle, move air conditioning systems etc. . .. The company. states 
indicator line to 1”, 14”, 1)4" or 2” on size that the unit creates a physical change in the w ater-borne 
bar, tighten—it’s ready to thread! Quick- particles and salts which cause scale conditions. By pass 
opening handle retracts dies instantly without 

stopping power drive—no slow backing off. 

4-jaw workholder centers pipe for accurate 

threading. No lead screw to jam. Easy-to-read 

size bar. Adjustable to over and under size 

threads. See it... try it... buy the new “504” 

at your Supply House. 


THE RIDGE TOOL COMPANY «¢ ELYRIA, OHIO 





ing the water through an electrical field of the proper 
intensity, the colloidal particles and dissolved salts act as a 
conducting medium picking up an electrical charge in 
proportion to the electrical conductivity of the water. The 
particles in the water then are not attracted to metal sur 
faces. The unit consists of a laminated plastic cylinder 
which houses the electrodes and through which the water 
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EQUIPMENT DEVELOPMENTS .. . 


Hows and a plastic control box containing electrical appa- 
ratus to regulate the treatment of the water. 


Manufacturer—Aqua Electric Scale Control Inc., 2028 


k. 22nd St.. Cleveland 15. 


industrial Anthracite Burner 

** Industrial anthracite burner to convert 
existing steam and hot water boilers to automatic firing. . .. 
Known as the “Fire-Jet.” the unit is designed for steel or 
cast iron boilers. Any standard grade of anthracite may 
be used. Circulation of the water through the burner 


to the boiler is said to increase heat output. The 


unit consists of a burner installed inside the boiler and 
gravity-fed with coal from a hopper located on the outside. 
A standard 1750 rpm motor drives a fan which forces air 
through the tuyeres in the burner and supplies power for 
the mechanism which oscillates the burner periodically 
and distributes the coal evenly over the fire-bed surface. 
Manufacturer— Electric Furnace-Man Inc... Emmaus, Pa. 


Connection for Air Powered Tools 

“Quick Detachable” air connection to 
provide free flow of air to air powered tools, . . .The manu- 
facturer claims that the pressure drop at the connection 
is cut to 5 percent. Another feature is that it has a 360 
deg swivel action, so that the tool can be rotated on the 


hase to bring it into position. The connection consists of 
a male member that threads onto the air inlet of the tool 
and a female member that attaches to the air hose and 
consists of a sleeve with a sliding collar. 
Manufacturer—Binks Mfg. Co., 3122 Carroll Ave., Chi 


cago 12. 


Bronze Industrial Pump 

Industrial pump with scoop rotor and 
rubber roller-type vanes, designed for production in bronze 
to meet continuous water recirculation requirements. .. . 
“Model 4300” has sealed, permanently lubricated ball 
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If this Housing ever 
Breaks or Distorts we 
will replace it Free. 


HEAVY-DUTY 


Pipe Wrench 


Guarantee that has saved money 
for millions of users for 30 years 


* Housing Guarantee is specific, instant make- 
good, no argument. 


* No-slip no-lock replaceable jaws, handy pipe 
scale on hookjaw. 


* Adjusting nut that spins easily to size, 6’ to 60”. 

* Comfort-grip I-beam handle. 

* 100% factory pipe testing of every wrench! 

* Always the most for your money! Buy R(t@alp’s 
at your Supply House. 


THE RIDGE TOOL CO. « ELYRIA, OHIO 
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A | 
| bearings, the company states. 


Famous Pittsburgh firm uses 


Frick Ref 


35 years, and finds it 
very dependable 


The D. L. Clark Company, manufacturers of 
the world famous Clark Bar, and Clark Brothers 
Chewing Gum Company now operate eight 
large Frick refrigerating machines in their Pitts- 
burgh Plants. The first of these compressors, in- 
stalled in 1918, is still in service. Other Frick 
equipment includes coolers and 
controls. 


Today, Clark Bars and Clark's Teaberry Gum 
are famous the world over. Frick air condition- 
ing and cold storage systems play a vital part in 
maintaining the quality of all Clark products. 


ANd 


condensers, 


There's hardly a business that cannot profit 
from the use of similar Frick cooling equipment. 
Let us quote on the system YOU need. 


Frick 4-cyl- 
inder ammonia 
compressor at 
D. L. Clark Co., 
Pittsburgh. 
Motor has 300 


horsepower. 


RICK 4 


PENNA 


Fricn ; 


WAYNESBORO, 


Also Builders of Power Farming and — Machinery 


234 


approximately 7 


Another feature is a pressed 
fit of the stainless steel shaft into the inner ball bearing 
race to restrict lateral movement of the rotor. The pump 


impeller is self-lubricated by water and is said to deliver 


gpm at 50 lb pressure and 1750 rpm. 
Pressure range is from 0 to 75 psi. The pump is furnished 
with 34-in, ports, and recommended speeds are up to 1800 
rpm. 

Manufacturer—Hypro Engineering, Inc.. 
N. Washington Ave., Minneapolis 1. 


Gas Unit Heater 


Blower-ty pe 


Dept. KP, 404 


model with steel heat ex- 
changers and dual-directional air distribution louvers. . . . 
Other features include electrically welded tubes and com- 


bustion chamber, stainless steel ribbon burners, cushion 
mounted blower motor with thermal overload protection 
and a draft hood built into the heater. It can be used with 
natural, manufactured and LP gases. Models are available 
from 75,000 to 200,000 Btu input capacity. 

Hastings Air 
Air Control, 


Conditioning Co. Sales 


3215 Leavenworth, 


Manufacturer 
Div., 
Omaha. 


Hastings Inc., 


Neb. 


Insulated Roofing Material 

**Roof decks made of wood fibers, chem- 
and bonded with a mineral binder unde 
According to the manufacturer, 
lightweight, non-combustible, 
thermal insulation, noise reduction and light 
The decks weigh 2 lb per board ft. 


105 S. Sixth St., 


treated 
and pressure. . . 


roof decks are 


i ally 
heat 
the 


provide 


strong, 


reflectivity. 


Manufacturer Tectum Corp., Newark, 


Ohio. 

Gas Flowmeter 

. *“Model 30 Vol-O-Flo’’, dial indicating 
as flowmeter. It consists of a differential pressure 
sage across a linear pressure drop flow element. It is de- 


v 
me 
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For dependably 


QUICK 
ACTION 


in emergencies 


These Everlasting Valves, weight-operated with 
pendulum stop, assure immediate, positive and 
unfailing response the instant the weight is re- 
leased. Their design prevents sticking, binding 
or wedging, and provides full unimpeded flow 
when open. 

Control can be thermostatic, electric or manu- 
al, from any or many locations; and two types 
are available: 

Closing Type (as illustrated )—for emer- 
gency shut-off of inflammable liquids, or 
to concentrate water or steam in fire mains. 


Opening Type—for diversion of water to 
sprinkler deluge or water curtain systems, 
or to divert inflammable liquids to a safe 


point. 
These valves are widely used for fuel oil shut- 
off, dip tank discharge, foam and other emer- 
gency protection systems. Write for full details. 


EVERLASTING VALVE CO., 49 Fisk St., Jersey City 5, N. J. 
Trade Mark “EVERLASTING” Peg. US. Pat. Off. ae 


Everlasting 
Valves 


. Jor everlasting protection 
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ALCO 


“CONTROLLED VELOCITY” 
CHILLERS 


1. Improved heat transfer 
2. Rapid response to Thermal Expansion Valve 
3. No oil logging and slop over 


Because... 
TACO’S “CONTROLLED VELOCITY” TUBE BUNDLES 


Carry all incoming liquid to the top of the 
Chiller in the first pass. 

Provide constant forward movement of all 
refrigerant and oil. 


Prevent accumulation of liquid (refrigerant 
or oil) in any part of the Chiller. 


And because... 
TACO’S “CONTROLLED VELOCITY’ HEADS... 


Agitate oil and liquid refrigerant, at each head 
pass, with a constant stream of expanding gas. 


Provide unretarded flow of refrigerant. 
Eliminate “traps” for oil and liquid refrigerant 


For full information and Taco’s “pin-point”’ 
Selection Charts, write for Bulletin CWF. 


TACO HEATERS INCORPORATED 
137 South Street Providence 3, 8:1. 














SPACE HEATERS BEAT 


WHSE HEATING PROBLEM 


Over 100,000 square feet heated by 
four 1,000,000 BTU National Champion 
direct-fired Heaters. 


Interior shipping docks and large storage areas present 
@ warehouse heating problem to many factory engineers 
and owners, according to George T. Costello, secretary- 
treasurer of the National Heater Company, Inc., national 
manufacturers of oil, gas and combination oil-gas direct- 
fired heating equipment with headquarters in St. Paul, 
Minnesota. 


“Take a typical warehouse problem,” Costello said. 
"A firm, specializing in the manufacturing of warm air 
heating equipment, required 65 degrees in its No. 2 ware 
house throughout the heating seasons. 


Each end of the 161’ by 650', one-story building, 
north and south, has four electrically operated dock doors, 
sufficiently large,’ Costello stated, “to accommodate 
semi-trailers 34° long. The east wall has two dock doors 
for direct loading and unloading of railroad cars. Doors 
are opened on the average of one or more every |5 
minutes.” 


This was the problem! Not too different from problems 
of other manufacturers with large areas to heat. Solution 
—the installation of four 1,000,000 BTU, Model "H" 
National Champion heaters. 


The heaters were placed against the east-west walls, 
directly in line with one another, and are approximately 
100 ft. in from the north and south loading docks. Three 
serve entirely as space heaters, distribution being pro- 
vided by high velocity air discharge through adjustable 
grilles. One heater handles the area around it and office 
space in the corner. The firm reports complete satis- 
faction with the economy and performance of this system 
and its ability to maintain a consistent, even tempera 
ture over the entire floor area. 


ened, Reo. Be 
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This case is just one in thousands that proves ‘There's 
a National Champion direct-fired Heater to meet most 
any heating requirement.” 


National Champion equipment, heavy and light oil 
series has been listed by Underwriters’ Laboratories, Inc. 
and meets requirements for safety both from the stand- 
point of electrical control sequence and the safe firebox 
surface and casing temperature to qualify on minimum 
clearance. 


Designed for large area heating, National Champion 
units are produced in 12 models with capacities ranging 
from 200,000 to 2,000,000 BTU per hour. 


Information and specifications are available upon re- 
quest from the National Heater Company, Dept. A, 2184 
Cleora Avenue, St. Paul 4, Minn. 


NATIONAL HEATER COMPANY, INC. 


St. Paul 4, Minnesota 


2184 Cleora Avenue 
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QUANTITY PRICED 





CUSTOM BUILT— 





YES, Atlas combines highest quality with lower costs by 
using basic styles and eliminating tooling costs. You can 
get boiler jackets custom built to your specifications from 
ATLAS at prices that will surprise you. 
three flush type boiler jacket styles to meet manufacturers’ 
demands. All are of heavy gauge steel, with baked enamel 
finish, ready for quick installation 
the last word in appearance and value. 


ATLAS offers 


You'll find them all 


Square type construction is featured in 


this model. In spite of its fine appear- 


ance Economy is competitive in price. 


Ideal for large scale housing projects 


where price is a major factor 


QUALITY 


The richness of the round-cornered top 


is combined with the 


simplicity and 


economy of the square-cornered body 


This style is competitive in price with all 


standard construction designs. 


This fully round-cornered design is De- 






luxe in every way. The full radius on 


all corners lends massiveness and beauty 


to its expensive appearance. Use De- 


luxe for your select dealer trade at 


surprisingly low cost. 


Atlas also manufactures cabinets for heating, cooling and 
air conditioning units, and furnace cabinets of any style 
We will be glad to quote cost estimates on any type of 
boiler jacket or cabinet on receipt of your specifications 
and requirements. 


MANUFACTURING 
COMPANY 
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EQUIPMENT DEVELOPMENTS .. . 


signed for measuring the rate of flow of gases at pressures 
up to 20 psi. For vacuum service, the company states that 
it is operable to absolute pressures down to 14 psi. Neither 
the flow element nor the indicator is said to require 


levelling. The use of a mechanical differential pressure 
gage reportedly makes it possible to operate the flowmeter 
from —60 F to 180 F. Full seale flow ranges are availabk 
from 0.003 to 30 cfm for most gases. 
Manufacturer—National Instrument Laboratories, Ine.. 


6108 Rhode Island Ave., Riverdale. Md, 
EQUIPMENT BRIEFS .. . 
HAND PUMP to blow or suck out sludge in oil lines. . . . 


According to the company, the pump can also be used for 
priming and testing lines and can handle air and most 
liquids. Suction and pressure side terminate in two tight 
oil check valves. 

Manufacturer-—Hold-Tite Valve Mfg. Co.. 550° Fifth 
Ave... New York 36. 


VOLECL LAR VACUUM GAGE to measure pressures 
without external detectors. . . .The instrument is available 
in two types, both covering the range of 0-20 mm of dry 
air. One is calibrated directly for dry air and the othe: 
has a linear scale for use where individual calibration for 
dry air or other gases is preferred. 

Manufacturer —General Electric Co. 1) River Red., 


Schenectady 5, N.Y. 
PROPANE TORCH small enough to be carried in a 


tool kit. . . . The “Bernz-O-Matic Bantam” is 7 in. long 
and is said to be instant lighting at any temperature down 
te 30 F. According to the manufacturer, the flame de 
velops a temperature of 2300 F. 

Manufacturer —Otto Bernz Co., Inc., 280 Lyell Ave.. 
Rochester 6, N.Y. 


METAL WORKING ELECTRODE for quick heating. 
annealing, heat treating, softening. ete... .““ThermoTrode” 
is not for welding but as a source of instant heat. It is 
inserted in an ordinary electrode holder of a d-c are 
welder. 

Manufacturer Eutectic Welding Alloys Corp... Dept 
P, 172nd St. and Northern Blyd., Flushing, N.Y 


SELF-FILTERING HOOD for buffing and_ polishing 
wheels and belts. . . .According to the company, dust is 
withdrawn and controlled by the wind created by the re- 
volving buffing or polishing wheel or belt. Known as the 
“Elim-O-Dust.” the hood is designed to remove minute 
amounts of dust and dirt down to 0.02 microns in size. 

Manufacturer—-Slonneger Products Co., 1524 Milburn 
Ave.. Dayton 4, Ohio 
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« RUGGED 
° EFFICIENT 
« DEPENDABLE 


ALADDIN Industrial Exhaust Fans are 
ruggedly built and are especially suited for 
material handling or fume exhaust applica- 
tions. They are ideal for removing dust from 
grinding wheels, conveying materials such as 
grains, shavings, sawdust, or the removing or 
handling of fumes, hot air or gases. 

Units ore all-we'ded steel plate covstruction...and are 
available with interchangeable “AR” Air Rotors, “MR” 
Material Rotors or “OR” Open Rotors 


WRITE FOR COMPLETE DATA 


ALADDIN HEATING CORPORATION 


2272 SAN PABLO AVE. OAKLAND 12, CALIFORNIA 


REPRESENTATIVES IN ALL PRINCIPAL CITIES IN THE WE 
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CYCLONIC COMBUSTION 


COMPACT... No extensive stack, foundation, insulation, 
excavation or instrumentation is required. Cyclotherm Units 
are delivered complete, the Contractor sets the boiler on the 
spot you choose and makes five easy connections; fuel, elec- 
tricity, water, steam and a simple flue to comply with local 
codes. The Cyclotherm is the smallest fire tube boiler available 
for its rated capacity, which provides the architect maximum 
use of space, 

CFFICIENT, . . The efficiency of any boiler is determined by 
the rate of heat transfer from fuel to useful heat. The superior 
advantage of a Cyclotherm Unit is due to the increased transfer 
of heat by radiation of the flame, the characteristic of which is 
controlled by Cyclonic Combustion, a patented combustion 
method used in Cyclotherm Units which allows a guaranteed 
minimum efficiency of 80% and low fuel consumption. 
DEPENDABLE , , . Cyclotherm boilers give you full power 
from a cold start in 15 to 
20 minutes. The electronic 
control system is so de- 
signed that the boiler will 
“fail safe” in case of me- 
chanical breakdown or 
failure of fuel, water or 
electricity. Local factory 
trained engineers 
are always ready to 
give you immediate 
service and keep 
your boiler running 
smoothly. 

































WRITE TODAY for your copy of “All Your Ques- 
tions Are Answered by Cyclotherm’ and find out why 
Cyclotherm Steam Generators have 
been proven superior 
in thousands of in 
stallations. Just drop 
@ post card to Cyclo- 
therm, Dept. 26, Os- 
wego, New York 
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RECENT TRADE LITERATURE. . 


Clip Punch for Sheet Metal 
Data sheet describes “Universal” clip 

punch. According to the manufacturer, the action of clos- 
ing and opening the handles punches through three sheets 
of 20 gage mild steel, flattens out the lug and squeezes the 
metal together as if riveted. The company recommends it 
for use in the air conditioning and metal fabricating field 
for use on duct work, standing seams, etc. A detailed 
drawing of the punch is shown on the data sheet. 

Manufacturer—Thor Tool and Die Co., 865 Estabrook 
St., San Leandro, Calif. 


Copper Water Tube 
Catalog BC-1 contains complete informa- 

tion on firm’s line of copper water tube. In addition to the 
product information, there is a technical section giving 
design and installation data to help in the selection and 
application of copper water tube. 

Manufacturer—Triangle Conduit & Cable Co., Ine., 
Brass and Copper Tube Div., New Brunswick, N.J. 


Dial Thermometers 

Bulletin 467 on dial thermometers for 
long distance measurement, provides data on temperature 
indicators of the vapor pressure and gas pressure types. 
One section gives details of construction. Another sec- 
tion is devoted to bulbs, tubing and accessories. Di- 
mensions and bulb lengths are given for plain and union 
type bulbs, with bendable and rigid necks. Five types 
of connecting tubing are illustrated in addition to descrip- 
tions of bushings, sockets and flanges. Diagrams show 
suggested installation methods, covering cookers, retorts, 
kettles and pipelines. 

Manufacturer—The Foxboro Co.. Foxboro, Mass. 


Electric Testing Instruments 
Bulletin GEA-5469B is a buyer's guide 

on electric testing instruments. Included is data on such 
instruments as hook-on volt-ammeters, hook-on wattmeters, 
hook-on power-factor meters, portable recorders, volt- 
meters and ammeters, phase-sequence indicators, hand 
pyrometers, surface roughness scales, insulation-resistance 
meters and others. Application data, features of each 
instrument and prices are included. 

Manufacturer—General Electric Co., 1 River Rd. 
Schenectady 5, N.Y. 


Electrical Resistors 

Four technical data sheets include in- 
formation on methods of using “Thermistors,” heat sensi- 
tive electrical resistors with negative temperature coeffi- 
cients, as well as a description of a new physical demon- 
stration of permanent magnet properties. The reports 
describe applications in radio set surge protection, data 
sheet TH-11; contactless switches in overload protective 
devices, TH-11; temperature compensation, TH-10; warn- 
ing signals, TH-9; and control!ed automation, TH-9. They 
each include manufacturing, operating, selection and engi- 
neering assistance data. Data sheet PM-116 on magnetic 
principles discusses magnetic suspension, torque control, 


driving and braking with permanent magnets. 
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Here's the quick, simple way to install underground | 
pipe. With a Greencee Hydraulic Pipe Pusher one man | 


pushes pipe under streets, walks, tracks, lawns, floors and 
other obstacles. Cuts job time to a fraction . . . no costly 
tearing up of paving . . . eliminates extensive ditching, as 
just a short trench accommodates the Pusher. No tedious 
tunneling, back-filling, tamping or re-paving. Greatly 
reduce job time, reduce costs with the Greentree which 
often pays for itself on the first few jobs. Compact, portable, 


powerful. Get facts today. 

\ Two sizes to fit the exact needs of 
yours jobs: No. 790, at left, for %{ to 
4inch pipe 6,300 to 40,000 lbs 
pushing power. No. 795, lower left 
for pipe larger thao 4-inch, concrete 


sewer pipe, large drainage ducts 
25,000 to 1$0,000 Ibs. pushing power 
Power pump at right for extra case 
aod speed of operation 


GREENLEE 


Greenlee timesaving tools for plumbing and heating work . . . Hydraulic Pipe Benders * 


Tubing Benders * Hydraulic Pipe Pushers « Pipe Bits * Auger Bits + Sniral Screw- | 


drivers * Chisels and Many More. Write for details, Greenlee Tool Co. 235) Twelfth 
Street, Rocktord , llineis. 
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BAHNSON 
TYPE H&L 


America’s most widely used 
Industrial Humidifying Units! 


Controlled humidification at lowest cost! Time 
proved in hundreds of industries, Bahnson’s cen- 
trifugal atomization of ordinary city or well water 
provides highest capacity per dollar. 


ONLY BAHNSON OFFERS ALL THIS! 
* TOPS IN ECONOMY —Centrifugal Humidifiers 


give double economy—lower first cost, lower 
operating cost. 
* SINGLE or MULTIPLE installation—with in- 
dividual or group control completely automatic. 
HIGH CAPACITY —Up to 8 gph with Type H; 
up to 12 gph with Type L. 
SELF-CONTAINED—Needs no pumps, ducts, 
compressors, steam lines or floor space! 
SIMPLE TO INSTALL—Just suspend from ceil- 
ing, column or wall and connect water, drain, 
electricity. 
* DIRECTIONAL AIR FLOW—Assures proper 


distribution of moisture and uniform conditions. 


* TROUBLE-FREE—No nozzles to clog—simple to 
operate and maintain, guaranteed by Bahnson, 
builder of the world’s most complete line of 
industrial humidification equipment. 


There is a Bahnson system for every application. If 
Centrifugal Humidifiers don’t meet your exact 
needs, we have other equipment tailored to your 
exact needs. 

Send data on your commercial or industrial 
humidification problems—we'll return complete 
recommendations without obligation. 





Clip coupon to your letterhead and mail today. 
(_] Send information on Centrifugal Humidifiers 
(_}] On other industrial humidification equipment 
(_] Have engineer call 
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/ Here’s why AGITAI 
( FM AIR FILTERS are so } 
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ly, less space required. 
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Lower installation and maintenance costs. 













Long serviceable life. 


Designed for an approach velocity of 530 fpm 
over the net media area, the high filtering 
efficiency of the AGITAIR FM increases as the 
dust load is applied. You save 4 in space 
required, in number of units to be installed 
and serviced. Very large dust-holding 

capacity of AGITAIR FM assures longer service 
periods, fewer cleanings per year, lower 
service charges. No exposed wire ends to 






FILTERS + 


AIR DIFFUSERS - 


cut or damage hands of service 
operators. Compare. Send today for free 
Cost Comparison Chart. 


AIR DEVICES INC. 


185 Madison Avenue, New York 16, N. Y. 


EXHAUSTERS 





| 





RECENT TRADE LITERATURE... 


Manufacturer--General Electric Co., Carboloy Dept. 


11177 EF. Fight Mile Rd., Detroit 32. 


Expansion Joint Guide 


A new 24-page Flexon Expansion Joint 
Design Guide has recently been released, Catalog 135 
contains engineering application and selection data for 
pipeline expansion problems. Covered are expansion joint 
design considerations, installation instructions and _ sele¢ 
tion data. The center spread of the catalog is devoted to 
a schematic piping layout illustrating various expansion 


joint applications and principles. 


Manufacturer- Flexonics Corp., 1314 S. Third Ave.. 
Maywood. Ill. 
Filters for Air Conditioning 
Bulletin No. 600 describes and _ illus- 


trates “Staynew” ventilation and air conditioning filters. 
The bulletin contains specifications, engineering and per 
formance data covering dry type panel filters recom. 


mended for the removal of air-borne impurities. 


Manufacturer—Dollinger Corp., 11 Centre Park, 
Rochester 3, N.Y. 
Flow Meter 
Kight-page booklet on the “Diaflow” 


meter gives data for measuring air flow, gas flow, and 
the ratio of air flow to gas flow. The meter described 
52-1017-37 


operation; dry diaphragm-type measuring element; pack- 


in Publication employs the pilot method of 
age unit construction. 

Manufacturer— The 
Michigan City, Ind 


Hays Corp., 800 Kk. Kighth St.. 


Hair Hygrometers 


industrial hair 


deser ibes 


Bulletin 6504 
lygrometers and thermometers, recorders and recording 
controllers. The hygrometers are used to measure relative 
humidity in the moderate temperature range. ‘They em 
The bulletin lists 


special construction features, applications and specifica 


ploy a human hair hygroscopic element. 


tions. 
Minneapolis-Honeywell Regulator Co.. 
Aves. Station 64. 


Manufacturer 
Industrial Div... Wayne and Windrim 
Philadelphia 44 


Industrial Water Softener 


information on the 
The booklet 


contains complete data on valves, as well as chart-type 


Brochure presents 


specifications of water softener equipment. 


specifications on “Illico-Way” softener units showing ex- 
change capacities, flow rates, size of units and meters, 
volume of mineral, arnount of salt and shipping weights. 
\ cutaway drawing shows the operation of the unit. 
Manufacturer—lIllinois Water Treatment Co.. 840 Cedar 


St.. Rockford, Il. 


Liquid Seals for Refrigerants 

Bulletin No. 241 tells how to keep high 
pressure refrigerant gas out of the evaporator when the 
liquid level in the receiver drops below the outlet pipe. 
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RECENT TRADE LITERATURE .. . 


li covers the operation, selection and installation of the 
company’s cast semi-steel and forged steel liquid seals 
and expansion valves. Selection charts are included 
for ammonia, “Freon” and “Carrene” refrigerants. 
Manufacturer—Armstrong Machine Works, 874 Maple 


St.. Three Rivers, Mich. 


Mathematics Manual 
Newly revised Manual of Mathematics 

is a pocket-size data book intended for those in the civil, 
mechanical and electrical engineering fields. Included 
are tab-indexed sections on mathematical reviews, log- 
arithmie tables, natural trigonometric functions, con 
version tables, functions of numbers, ete. The section 
on mathematical reviews contains more than 200 equations 
on algebra, analytical geometry. trigonometry, differen 
tial and integral calculus. 

The 334-page book is available from Lefax Publishers, 
Philadelphia 7, at $2.25 a copy 


Mechanical Seals for Pumps 


4 20-minute, color film on mechanical 
shaft seals for centrifugal pumps now is available.  De- 
signed for showings lo engineering and maintenanes 
meetings, this film covers mechanical seals from design 
to maintenance. Various seal types and their appli 
cations are described. Seal operation is graphically 
illustrated by animated drawings. 

Also available is a condensed transcript of the film 
in Bulletin No. 153-10,000, complete with photographs 
Manufacturer-—Byron Jackson Co., P.O. Box 2017, Tet 


minal Annex. Los Angeles 54. 


Multi-Stage Centrifugal Pump 
Bulletin No. 237-C deseribes “Thrust 

fre” two, three and four-stage pumps for heads up to 
650 psi and with capacities of from 50 to 850 gpm. 
Available in both sleeve bearing and ball bearing designs 
for boiler feeding and general power plant and indus- 
trial use, the pumps are designed to achieve a hydraulic 
balance by a patented method. Each type of pump is 
illustrated with detailed diagrammatic drawings. Complete 
specifications are included, 

Manufacturer—-Pennsylvania Pump and Compressor 
Co., Easton. Pa. 


Pop Safety and Relief Valves 
Circular 502 illustrates the company s 
line of pop safety and relief valves for steam, air, gas, 
water, oil and other liquids. Complete with dimensions, 
the circular gives information in the form of steam, air 
and gas relieving capacity tables. Also featured is a table 
of multiplicrs for computing relieving capacities at various 
inlet temperatures. Another table of multipliers permits 
computing relieving capacities for air valves for use in 
handling gases and vapors. 
Manufacturer The Lunkenheimer Co.. Box 360, Cin 


cinnati 14. 


Portable Motor Welder 
Illustrated four-page bulletin describes 
the “Portable Motor Weld’, a portable motor welder 
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No need to improvise 
or compromise 


when 
you 
specify 


Only AGITAIR square and rectangular 
air diffusers are custom-made to 

suit conditions of each application. The 
patented, built-in diffusing vanes are 
scientifically arranged in various louve 
patterns which provide blows in 

1, 2, 3 or 4 directions without use 

of blank-offs. This feature eliminates 
the necessity of “oversizing” to 
compensate for blank-offs or baffles 


When you specify AGITAIR square and 
rectangular diffusers you can be 
sure of 100% draftiess air distribution 
from any ceiling or sidewall location. 
What's more, these smart, modern 
units are now available with or without 
removable, interchangeable cores. 
Whatever the space condition, there's 
an AGITAIR custom-made to give 
perfect performance and complete 
satisfaction. 
New 34-page Type R Catalog 
reveals how correct air 
distribution is simplified by 
AGITAIR. Contact your 
local AGITAIR representative, 
or write us direct 
for your free copy. 


AIR DEVICES INC. 
185 Madison Avenue, New York 16, WN. Y. 


AIR DIFFUSERS + FILTERS + EXHAUSTERS 


241 





Chester ENGINEERED 
plastic insulation, laboratory 
and field tested to more than 
meet specifications, provides both 
easier working qualities and longer 
service life. These rugged plastic 
coatings offer maximum im- 
munity to abrasion, weather, 
oil and most chemicals. 
Smooth and pliable, they pull 
through conduit easily. 


Bey 
Specification 


* 


OIL BURNER IGNITION CABLE 


a 


THERMOSTAT CABLES 





TW BUILDING WIRES 











INSTRUMENT WIRE 


7 
HAS THE ANSWERS Plasticord and Plasti 


e wires are available in standard construc 


n built to specifications. For a practical solu 


ated w ng problems 


For a Supersonic 


WIND TUNNEL 


@ New and improved, this NIAGARA METHOD that 
effectively dries outdoor air for a wind tunnel used for 
testing at supersonic speed, can be trusted to give you 
the best air conditions for your purpose: 


- to dry your materials or products 
- to prevent condensation or moisture damage 
* to protect your moisture-sensitive processes 


- to give you an atmosphere in which your pro- 
duct can be packaged or stored safely 


- to give you exactly the right atmospheric con- 
ditions for testing materials 


- to put “‘fresh air’’ back into your air condition- 
ing, increasing its capacity and effectiveness 


The Niagara “fresh air’’ Method removes the excess 
moisture from outdoor air by contact with an absorbent 
liquid in a spray chamber. The liquid contact tempera- 
ture and the absorbent concentration, both controlled 
thermostatically, determine the amount of moisture in 
the conditioned air. Heating or cooling the air is a sepa- 
rate function, Therefore, you can easily and inexpen- 
sively have a precisely controlled condition without the 


use of moisture sensitive instruments. 


The Niagara Absorbent Spray Method is noted for 
solving the really difficult problems of air conditioning. 
Write for complete information, 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. H.P., 405 Lexington Ave. New York 17, N. Y. 


Field Engineers in Principal Cities of U. S. and Canada 
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RECENT TRADE LITERATURE... 


equipped with a self-contained motor generator. Ac 
cording to the manufacturer, this machine welds, brazes. 
grinds, sands, polishes, buffs, brushes, supplies power 
from power unit and charges batteries. Various ap- 
plications are illustrated and each of the four models 
is fully described. 

Damen 


Manufacturer—Generator Sales Co... 1627 N., 


Ave. ( ‘hicago 7. 


Portable Potentiometer 

Bulletin 1210 covers the “Brown” 
ble potentiometers, with direct reading temperature, milli 
Wiring diagrams, instruc- 


porta 


volt and extended range scales. 





tions, specifications and special features are also included 

Manufacturer——-Minneapolis-Honeywell Regulator Co. 
Industrial Div., Wayne and Windrim Aves., Station 64. 
Philadelphia 44. 


Power and Fluids 
This corporation has recently announced 
the publication of the first issue of a new technical maga- 
zine, Power and Fluids. To be published quarterly, it will 
discuss new power product applications, processes and 
methods in the power and fluid handling fields. Subjects 
covered will include installations, operation and mainte- 
nance of industrial apparatus. 
Published by—-Worthington 
Worthington Sts., Harrison, N.J. 


Harrison and 


Corp., 


Pressure Plugs 
Heat treated pressure plugs which are 
designed to seal tight without sealing compound by crush- 
ing crests and roots in softer threads of mating tapped 
parts, are described in this new bulletin. In_ pictures, 
drawings and text, the bulletin describes the sealing op 
eration of the “Unbrako Dryseal-Thread” pressure plug. 
Dimensions are listed. 
Manufacturer— Standard 
$10, Jenkintown, Pa. 


Pressed Steel Co., Box No. | 


Pressure Relief Valve Sizing 
A new 24-page booklet, Selection and 
Sizing Pressure Relief Valves to Comply With ASME 
Boiler Code Requirements, has recently been published. 
It is intended as a guide for calculating or determining 
gross heat outputs of boilers, tanks and heaters. Formulas 
and tables cover recommended relief valves for cas: 
iron boilers and steel boilers, as well as those boilers 
for which there is no nameplate data or set procedures 
for establishing the output. Also covered are hot water 
supply heaters and tanks, heat exchangers and unfired 
pressure vessels. 
Published =by—-McDonnell 


Spaulding Ave., Chicago 18. 


& Miller, Ine. 3500 N 


Recording Instrument Accessories 
Data book and catalog, TC 10, ha 
been prepared to aid in solving process control problems 


uddlostound Steam ‘Conduit 


— for the permanent support, protection, 
and insulation of underground pipe lincs. 


Assembly View 
of Therm-O-Tile with 
Sectional Pipe Covering. 














Described are thermocouples, radiation detectors and 
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WHERE EXPANSION LOOPS ARE NOT INDICATED PIPES MAY BE EXPANDED INTO SUNDINGS 








Typical Plot Plan taken from Builetin 311. 


FOUNDATION — a thick concrete 
slab poured directly on the trench 
bottom, reinforced with steel when 
necessary. 


DRAINAGE — entirely internal, 
open to inspection at holes and 
ample in capacity to keep pipe 


space permanently dry. 


PIPE SUPPORT — by means of cas? 
iron adjustable supports resting di- 
rectly on the concrete base. 





ACCESSIBILITY — all piping in- 


JOHNS-MANVILLE. 
in all principal cities. 


BULLETIN. 


Insulatlon Engineers 


° 


stalled before tile is placed afford- 
ing complete accessibility on the 
concrete slab ‘‘sidewalk."’ 


STRENGTH — arched construction 
sustains any roadway troffic load. 
Stronger than A.5.1.M. require- 
ments. 


INSULATION — _ elther 
pipe covering or filler. 


sectional 


EFFICIENCY — surrounded by sealed 
alr and dry insulation — assures 
high thermal efficiency. 


Sold and instalied by Johrs-Manviile Construction Units 


Ask for Bulletin 511 which gives complete information. 


& Contractors 





RECENT TRADE LITERATURE... 


resistance bulbs. Also included is information on pro 


guard 


tection tubes, lead wire and other accessories for use 


EASIER 
TO INSTALL 


with indicating, controlling and recording instruments. 
Manufacturer—Wheelco Instruments Div., Barber- 
Colman Co., 1228 Rock St., Rockford, Ll. 


Refrigeration, Air Conditioning Controls 


Heavier gauge fins with 
NEW YORK 


rounded corners 


against cut fingers when 
installing. 


Condensed catalog on refrigeration and 
air conditioning controls contains complete information 


on applications, engineering data, dimensions and speci 


32 FINS PER FOOT 
10-15% LOWER COST 


fications and ordering procedure. New products de- 


ice 


FIRST! 


scribed inclide an extended froup ol single pole and 


SAFETY 


FOREST HILLS, 


Iwo pole, heavy duty refrigeration controls, a new cooling 
tower control and a duct fire protection control. 
Manufacturer Penn Controls, Inc., P. O. Box 556, 


(,oshen, Ind. 


BROWN PRODUCTS COMPANY 


s. This pract 


s in tube fracture at the weld. 


ce-Heet is made by a new 


The fins are beaded onto the tube. No expansion of the tube is 


Steam Generators 


improved process. 


Bulletin G.B.-153 covers the manufa 
turers line of steam generators and allied equipment 


Described are eight basic arrangements of two, three 


_—— ee, 


and four drum steam generators for a wide range of 
loads, pressures and temperatures for power, process and 
space heating; heat recovery units, including fire tube 
and water tube boilers, plain tube and waste heat extended 


does more! It pro- 


point 


surface economizers: process equipment including “Dow- 


is strengthened and will not 


ost efficient heat 


transfer. lt makes it possible to cut and 


rethread the tube at any 


therm” vaporizers, reaction kettles, autoclaves, heat ex- 
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changers and liquid heaters. Design drawings and 


tube 


photographs are accompanied by brief summaries. 
Manufacturer——Union Iron Works, 1500 Cascade St., 

Eerie, Pa 

Steam Traps 


Bulletin No. 853 features steam traps 


- + « a welcome advantage 


when an odd length is 
other fintube gives you 


needed on the job. No 
this advantage. 


equipped with bellows of bronze, monel or stainless 


and bodies in bronze, semistee] and cast steel construction 


tends to weaken the tube and often result 


Brown Heavy-Duty Bay 
This exclusive Brown process 


necessary. Thus the 
vides a perfect bond for m 


fracture. 


in sizes 1, in. to 2 in, for pressures from vacuum to 300 


LITERATURE 


ON REQUEST 


lb. Ineluded, besides capacity tables and dimensions, 


™ 


are recommended piping diagrams, typical applications, 
tables and data covering the selection of traps for various 
types of steam using equipment. 

Manufacturer——W. H. Nicholson & Co.. 12 Oregon St.. 
Wilkes-Barre, Pa. 


ILLUSTRATED 


Synthetic Rubber 


Typical properties, uses and compound 
ing of synthetic rubbers are described in a new four-page 
bulletin. According to the manufacturer, the information 
is designed to aid manufacturers in the selection of special 
purpose elastomers to withstand oils and solvents, the 
effect of aging and extreme low temperatures. Appli- 


cations in the electronic, coating, petroleum and gas 





transmission industries are described. 
Manufacturer—Thiokol Chemical Corp. 780 N. Clinton 
Ave., Trenton 7, N.J. 


Temperature Ratings of Pipe 

Techanical Bulletin TBI-1953 contains 
more than 5000 pressure-temperature ratings of the various 
grades of pipe in common use in power plants. Titled, 
Pressure-Temperature Ratings of Plain End Pipe Used in 
Power Plant Piping Systems, the ratings in the booklet 
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The beauty of Duriron 
is much more than 


SKIN DEEP 


corrosion 
from here to here 


Write for Bulletin PF/4 


for complete details »} 
Fe of Duriron, of 


course, is that it offers ex- 





tremely high resistance to 
corrosion at reasonable cost. 
It is not appreciably affected 
by constant high temperature. 
This resistance is not just on 
the surface but throughout 
the pipe wall. That's why 
you can install this high sili- 
con iron alloy piping and for- 
get it, in most cases. Available 


from stock in principal cities. 


THE DURIRON COMPANY, Inc. 
104 North Findlay St. 
DAYTON 1, OHIO 
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INDUSTRIAL 


DRAFT CONTROLS 


Ohitperform 
and outlatt- 
ORDINARY CONTROLS 


Standard Round 
Damper Control 


COLE 


Standard Square 
Gate Control 


Open ne 
Perfe 
balignced. B 
ing’ equipperc 
frofm | ¢ 
Can be mounted « 
either 


echning 


CO. 


COLE-SEWELL ENGINEERING 


272868 UNIVERSITY AVENUE PA 
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= BEAT _— 


FOR 
= BOILER — 
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Single Stage APCO 
Turbine-Type Pump 
(Also available in Two Stage! 


CAPACITIES UP TO 
150 G.P.M. — HEADS TO 600 FT. 


You may, with complete confidence, sell — 
specify — or install APCO on boiler feed 
duties. APCO pumps are distinguished for 
their ability to deliver small capacities against 
high heads with but slight change in capacity 
or efficiency against drastic head variations. 
Insure satisfaction with the following array of 
modern features, found completely ONLY 
in APCO: 


SIMPLE—WEAR-FREE HIGH PRESSURE 
COMPACT PER STAGE 


* _@ 
HIGH EFFICIENCY DOUBLE SUCTION DESIGN 
+ 


+. 

WILL NOT VAPOR BIND PRECISION SHAFTS 
* . 
HYDRAULICALLY BALL BEARINGS 

BALANCED (Support on both sides 
e of impeller) 
ACCESSIBILITY e. 

* RIGHT OR LEFT HAND 
HIGH SUCTION LIFT OPERATION 
(28 ff. at sea level) e 

e REPLACEABLE COVER 
QUIET OPERATION PLATES 


PUMPS “6y -¥utora” FOR MANY PURPOSES 
Among Apco Turbine-Type Pumps and Aurora Centrif- 
ugal Pumps are quality units for many purposes. We 
invite you to acquaint yourself with the wide variety 
of Pumps “by Aurora.” We invite your inquiries and 
pledge our friendly cooperation. 


Write us for Condensed Catalog 
or Individual Bulletins 


DISTRIBUTORS IN PRINCIPAL CITIES 


© ppuanf 


PUMP COMPANY 


Subsidiary of the New York Air Brake Co. 
80 Loucks St. AURORA, ILLINOIS 


RECENT TRADE LITERATURE . 


have been calculated by the recently revised formula and 
allowable stress values applying to the ASA Code for 
Pressure Piping and the ASME Power Boiler Code. The 
ratings are arranged for easy reference. 

Published by—-The Pipe Fabrication Institute, 813 Clark 
Bldg., Pittsburgh 22. 
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| Tube and Pipe Fittings 


General catalog No. 553 covers the 


| company’s high-pressure tube and pipe fittings. De- 


scribed and illustrated with cutaway drawings and photo- 
graphs of the “Prize Pair” flare and no-flare type tube 
| fittings which are designed to seal pressures that will burst 
the tube. These fittings feature an alloy-steel sleeve with 
collet spring cantilever fingers which withstands hydraulic 
impact shocks and absorbs excessive tube vibrations. 
Engineering tables are supplemented with specifications 
on all fittings. Proper selection aids are also given. 
Manufacturer—Flodar Corp., 1342 E, 45th St., Cleve- 


| land 3. 


Tubing and Pipe for High Temperatures 

Folder TDC 163 presents condensed 
technical data on 14 tubing steels used in high temperature 
or high pressure service. Data on analyses, mechanical 
and physical properties, creep strength, short-time ele- 
vated temperature tensile properties, oxidation resistance 
and other pertinent information, is presented ona complete 
series of tubing steels ranging from plain low-carbon steel 


| 





to 25 percent chromium-25 percent nickel stainless steel. 
Manufacturer—Tubular Products Div., Babcock & Wil- 


cox Co.. Beaver Falls, Pa. 


| Tubular Steel Scaffolding 
Six-page color folder, No. 53, illus- 

trates various panel styles of scaffolds and identifies prop- 
er application. It contains a description of the method 
of panel and brace assembly with self-contained cam and 
stack locks designed to speed up assembly and dismantling 
through elimination of bolts, nuts, clamps and other meth- 
ods of attachment. 

Manufacturer—Advance Scaffold Div., Beaver Art 
Metal Corp., Dept. E-1, Ellwood City, Pa. 


Waste Pumps 

New 12-page bulletin presents a descrip- 
tion of municipal and industrial waste pumps. The book- 
let covers features, performance information, specifications 
and selection data for plunger sludge pumps, mud-hog 
diaphragm pumps, and self-priming centrifugal pumps 
used on sludges and slurries. 


Manufacturer—Marlow Pumps, Ridgewood, N.J. 


Water Tube Boiler 
Feur-page folder gives details on the 
company’s line of shop assembled, water tube boilers. The 
bulletin includes a description of the “Type H” boiler, 
along with illustrations of the unit in process of shop 
assembly. Also shown are dimension drawings and a 
table of capacities, dimensions and weights for 10 stand- 
ard sizes ranging from 8000 to 30,000 lb steam per hr. 
Manufacturer—The Bigelow Co., 174 River St., New 


Haven 3, Conn. 
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if hig 

fuel oil 
temperatures 
are what 

you need—the 


Panacoil TYPE "GF 





..when Selling gets 


HARDER! 


LIOR 


ALDRICH 


Home building is leveling off —- and compe- 
tition for heating plant installations is keener. 
Now you will have a better chance of getting 
your share if you feature the new Aldrich 
GULF STREAM Boiler-Burner. Here's why: 


The GULF STREAM was developed for small home own- 
ers to furnish economical hot water heat and 
instant domestic hot water supply “ ith either oud tab atlinn, bb oame 
oil or gas. Five sizes cover every need and bud- hot weter boiler, © process even, @ dryer 
get. SBI net ratings from 440 to 1120 sq. ft. of oro kiln! 
water radiation, All meet ASME code. 

; ONE HEATER CAN SERVE 


COMPACT and RUGGEDLY BUILT GULF STREAM is MANY BURNERS! 


easy to install, efficient and dependable. The Wo steam piping required. Heater operates 
é on a closed, internal steam end conden- 


Aldrich GULF STREAM will close more sales ago 
when people demand MORE for every heating ’ 
dollar invested. Write for money-making details. 


INDIRECT GAS FIRED FUEL OIL HEATER 
is the answer! 


With sub-water-line oil heaters, 
@ low circulating boiler water 
temperature can play havoc with 
even the best engineered No. 6 oil 
burner layouts — particularly with 
the viscous oils now being used! 


























Our Type “GF'’ indirect Gas Fired Heater 
can give you any desired oil temperature 
you wont —withoul the use of expensive 
electric boosters! 


APPLICABLE TO ALL TYPES 
OF OIL FIRED APPARATUS! 
As it is not dependent upon the unit it is 
servicing for the means of heating the oil, 
the Type ‘'GF'’ Heater can be applied to 














CHECK THESE FEATURES! 


Completely factory assembled 


GULF STREAM ALDRICH 


STANDARD 
Shipped fully erected GULF STREAM 
Offers VALUE! 


with complete automatic — 

controls; stock switch, SBI ratings, 440-1120 

thermostat and limit sq. ft. water radiation 

control. Flue tubes baffled for 

maximum heat extraction 

Aldrich burners operate 
Gulf Streom boilers 





HOT WATER 
HEATER 


Internally galvanized in 
five sizes with 100-255 
GPH at 100° rise. In- 
stant, directly heated, 
hot water supply. 


removable top jacket, large 
opening to combustion chamber 


Min. temperature change re- 
gardiess of firing conditions 


Designed for standardized pro- 
duction; to meet ASME code 
Burners U.L. listed 


A subsidiary of Breeze Corporation, inc. 


n ONC 


seneatetned 105 East Williams St. 
Wyoming, Illinois 
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For inspection and maintenance, 


* Easy to install anywhere, even 
outdoors * Requires only minimum 
of floor space * Economical to op- 
erate * Wide range of oil heating 
capacities * Burns any specified 
type of gas fuel * High oil tem- 
peratures at all times * Operation 
unaffected by normal variation in 
viscosities of oils being heated. 


Write today 
for BULLETIN 60-t 


Approved by 
Boord of Standards 
ond Appeals City of New York 

















A 


> 


* Patents Pending 


DAVIS ENGINEERING 


CORPORATION 
1064 EAST GRAND ST., ELIZABETH 4, W. J. + 30 ROCKEFELLER PLAZA, NEW YORK 20,6 Y¥ 
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TANK GAUGES 


THE BEST GAUGE FOR: 


Commercial and Industrial Fuel Oil Tanks 





Domestic Installations with Buried Tanks 


Storage Tanks for other liquids—gasoline, 
solvents, acids, etc. 


No troublesome moving parts—operates on 
the sound principle of the U-tube. Sim- 
ple, dependable and accurate. 


large, easy-to-read vertical scale gives tank 
contents at a glance. Eliminates the 
cumbersome measuring stick and the 
inconvenience of climbing the tank. 


Installation is easy—gauges can be installed on tanks 
above or below ground level and up to % of a mile 
away. The tank assembly for the gauge can be in- 
stalled even when the tank contains liquid. It can 
also be fitted in the tank separately to complete the 
tank work. The gauge can be connected any time 
later. Just tighten one simple connection and the job 
is finished. 


FOR TANKS 20 INCHES TO 50 FEET DEEP. Write for Bulletin PH. 


LIQUIDEPTH INDICATORS, INC. 


43-22 TENTH ST., LONG ISLAND CITY 1, N. Y. 


WE HEAR THAT... 


VARLOW PUMPS, Ridgewood, N. J., merges Decembe: 
1 with the BELL & GOSSETT CO. Both product lines 
retain their individual identity throughout sales, marketing 
and distribution. Under the new set-up, Marlow Pumps 
will be known as the Marlow Div. of Bell & Gossett and 
will be headed by A. S. Marlow, Jr.. as general manager. 
He will also be a vice president and a member of the board 


of directors of Bell & Gossett. 


Builders Iron Foundry recently changed its name to 
B-I-F INDUSTRIES, INC. Since the output of the 
foundry represents less than 10 percent of the company’s 
total business, the name change was voted to better identify 
the various products of the corporation. B-I-F Industries, 
Inc. is the parent company of Builders-Providence, Inc.. 
Proportioneers, Inc., Omega Machine Co. and Builders 


Iron Foundry. 


AEROVENT FAN CO., INC. has announced the open 
ing of its new general office building at 700 FE. Ash St.. 
Piqua, Ohio. One of the features of the completely 
modern building is a five-zone air conditioning and heat 
ing system which permits automatic temperature control 
in winter and summer in accordance with the individual 


desires of employees working in various areas 


A change in company name from Vanton Pump Corp 
to VANTON PUMP & EQUIPMENT CORP. has been 
announced. According to PRESIDENT J. J. ASHTON, 
the new name was decided upon in view of the company’s 
addition of corrosion resistant plastic and hard rubber 
valves, pipe and fittings to its regular line. 

It has also been announced that the Vanton manufactur 
ing plant has been moved from Long Island City, N. Y. to 
a new building on the premises olf its affiliate company, the 
Cooper Alloy Foundry Co., Hillside, N. J. Executive and 
sales offices will remain at the Empire State Building, 


New York 1. 


The LUNKENHEIMER CO. is expanding its facilities 
for producing steel and iron valves at its Carthage, Ohio 
plant. Steel and iron castings will be supplied to the 
company’s specifications by outside sources. 


With the dissolution of Rowan and Buchanan, former 
representatives of the UNITED STATES GASKET CO. in 
the Houston area, the representative is the newly formed 
WM. C. BUCHANAN CO. of 4101 San Jacinto St., Hous 
ton 4. 


A new 10,000 sq ft addition to the MONROE TUBE 
CO., INC., recently was completed. The new plant wing 
is now completely equipped and includes a continuous 
annealing furnace and tube pointing equipment. 


The heating department headquarters of the Machinery 
Div. of DRAVO CORP. has been moved to provide great 
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“Ready-Made” for Any 


Piping Layout 


To save engineering time and eliminate expensive cut- 
ting, threading and assembling in the field, just specify — 


BLAW-KNOX HANGERS 


Whether the installation calls for Rigid Hanger Assem- 
blies, Functional Hangers, Vibration Eliminators or 
Overhead Roller Assemblies, you'll find each furnished 
as acomplete unit designed to do the best job. Blaw-Knox 
pioneered in this field and has brought to it many im- 
provements in hanger design—including the patent 
Internal Swivel Action which permits both lateral and 
longitudinal movement, while the hanger case itself 
remains vertical. Engineers who have solved some of 
the toughest hanger problems are available at all times 
to apply their experience to any installation that pre- 
sents difficulties. 


For complete technical data and time-saving infor- 
mation on hanger locating, send for Catalog No. $1 


co 
BLAW- KM Sien FIRING Ae 
Kaw SPRINKLER DIVISE 
Co” piTTsBURGH 33 


BLAW-KNOX 
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traverse 
handled 


depth of 
corrugation 


diameter 
of joint 








HOW THIS RELATIONSHIP SAVES 
IN EXPANSION JOINT COSTS 


For each range of BADGER Expansion Joint 


Diameters, there is a carefully calculated depth 
of corrugation and a definite limit of traverse 
to be absorbed by this corrugation. The traverse 
is gauged to the depth of corrugation. 


With four different corrugation depths, there is no need 
either to over-stress tube metal when forming the corruga- 
tion or to “over-traverse” the expansion joint installation 
in order to be sure of having ample capacity. The former 
assures longer joint life; the latter saves you in initial 
cost. You don’t have to risk “under-traversing” the job. 
The joint, being just right for the job, means maximum life. 

The more you study the Badger Expansion Joint—both 
the Self-Equalizing Directed Flexing and the Non-Equal- 
izing Types—the more you will see and appreciate the 
careful engineering that has gone into these joints, And 
the more you study the work an expansion joint is to do, 
the more you will appreciate why sound engineering is 
a ‘must’ in expansion joints. You get it in Badger Joints. 


BADGER MANUFACTURING COMPANY 


Original and Sole Manufacturer of Badger Expansion Joints 
230 BENT STREET * CAMBRIDGE «+ MASS. 
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No longer 14 it necessary 
to invest in dual fuel to 
utilize gas. 


Just 


gas! 


» « « « « WEBSTER’S 
REVOLUTIONARY 
PACKAGED RECTILINEAR* 
GAS BURNER 


The Packaged Rectilinear makes four 
inches pressure do the work of four 


pounds with fractional horsepower. 


You can fire gas — automatically — 
through any narrow opening without 
disturbing your present firing equipment 

- hand or stoker fired coal, oil or what- 


ever it may be. 


*TRADEMARK Write for Literature 


The WEBSTER ENGINEERING COMPANY 


TUALA, Of LAMOMMA 


Drvrsmmm od SURFACE COMBUSTION CORPORATION Toleda, Olas 


| WE HEAR THAT... 


er area for increased production. The new quarters are 


| located in the Chamber of Commerce Bldg., 411 Seventh 


| Calif. 


| California. 


| chemicals. 


| engineering service. 


| headquarters at Elgin, IIl. 
| products, the new developments and patented features of 
| both Elgin and Refinite are being pooled for the advantage 


| of the consumer. 


Ave., Pittsburgh 19. 


The De LAVAL STEAM TURBINE CO. has been given 
the Award of Merit for public relations communications 
by the New Jersey Manufacturers Association. The pres- 
entation was made in conjunction with the “Voice of 
New Jersey” series of radio programs. De Laval was 
cited for its achievements in the development, growth and 


prosperity of New Jersey. 


ECLIPSE FUEL ENGINEERING CO. recently acquired 
the Solenoid Valve Div. of the Wheaton Engineering Co. 
The purchase includes complete production equipment, 
patents, engineering drawings, etc. Production of solenoid 
valves, to be listed as Eclipse Series “DO”, was scheduled 


to begin last month. 


The A. F. DAVIS WELDING LIBRARY located at 
Ohio State University, Columbus, recently acquired more 
than 2200 abstracts of British welding patents. The 
library was established in 1942 by A. F. Davis, vice 
president and secretary of the Lincoln Electric Co., Cleve- 
land, to assemble in one place all the important literature 
on welding. More than 15,000 patents have now been 
classified in the library’s collection. 


The OLIPHANT COMMERCIAL CORP., manufacturers’ 
representative for heating and ventilating equipment, has 
opened new warehouse facilities at 610 Oak St., Oakland, 
It will service industrial supply jobbers in northern 


The REFINITE SALES CO. and the ELGIN SOFTEN. 


| ER CORP. have joined forces to offer a more complete 
| line of water conditioning equipment and water treating 


The two firms are joining their research, 
technical and sales organizations to provide a_ broader 
The products and services of both 
companies now are being handled by a combined sales- 
engineering organization known as ELGIN-REFINITE, 
INC., a newly created division of Elgin Softener Corp. with 
In the case of overlapping 


In a recent speech before a meeting of the National 


| Association of Aluminum Distributors, KEEN JOHNSON 
| predicted that an ample supply of aluminum is not far 
| away. Mr. Johnson, vice president and director of public 


relations for the Reynolds Metals Co., said that production 
of primary aluminum in the United States increased 475 
percent between 1939 and 1952, and that more than 4000 
new peacetime uses for aluminum have been developed. 
Aluminum production in 1952, on a volume basis, was 
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KEENEY 1S HEADQUARTERS 


FOR PRACTICAL DATA TO HELP SOLVE YOUR PROBLEMS IN 


HEATING, PIPING & AIR CONDITIONING 





Only HP&AC adequately covers all three 
fields each issue. Best evidence is last 
year's record: 250 feature pages on Heat- 
ing . . . 150 pages on Piping . . .275 
on Air Conditioning—total 675 pages, 
or the equivalent of three books—plus 
525 pages in outstanding departments 
and news. 

You'll get vital data on correct design, 
installation, operation, and maintenance 

as applied to industrial, commercial, 
institutional and public buildings 


& Mail Order to Keeney Publ. Co., 
§ 6 N. Michigan Avenue, Chicago 2, Illinois 


"Enter subscription for 


© Heating, Piping & Air Conditioning to 
g start the first possible issue. | enclose 
remittance for $ to cover 
-year period. (Rates in the United States, 
g only $3.00; Canada, Spain and Pan Amer- 
ican Union, $4.00; other countries, $6.00 


a year.) 
8 My Name 


You could make no better start to 
ward solving your own problems in heat- 
ing, piping and air conditioning than by 
knowing what successful engineers and 
contractors have done in working out 
similar problems. In HP&AC they 
discuss actual installations, procedures, 
equipment, objectives, and how specific 
problems have been met. 


Be Better Prepared in Days Ahead and Have This Practical Help Coming to You! 


BOOKS 


@ CORRECT PRACTICE IN AIR CONDITIONING BUILDINGS 


© Title 
' Street 
& City 








Nature of Business 








of reprinted material that originally ran 


in HEATING, PIPING & AIR CONDITIONING 


@ CORRECT PRACTICE IN HEATING LARGE BUILDINGS 


heating data re 
An inspiring 
Actual 


second edition presenting practical 
Piping and Ai Conditioning 
expenences 
hotels, stores, office 


colleges. Methods 


maintenance —tuel 


55 eminent ai An all-new 
printed from Heating 


Problem-dissolving information here shows how 
conditioning engineers and contractors worked out scores of difficult 
problems. Basic principles and how-to-do-it facts—vital data on record of 
design, installation, operation techniques 
systems in actual use for office buildings, hotels, stores 
hospitals, insurance firms, colleges, banks, etc. Enough data tor 
[WO 200-page books were compressed into one compact book 

full size, 814.” by 11” 240 pages, only $1.50 


foremost heating specialists 


and installations that most efficrent tor 


buildings, hospitals, banks, churches 


recommended proved 
schools and 
ystems 


and boiler 


for enlarging or modernizing old 
saving—sizing: piping 
building heat ieaks, etc. Full, 84" by 11” size 


money l 


control—stopping 


A lot tor your 
$1.50 


tempcrature 


) 


pages 


@ CORRECT PRACTICE IN INDUSTRIAL PIPING 


=a meeemeeeePeeeeeeeegceeshts mes « 
A collection of outstanding piping 
Heating, Piping and A ° 

7 aoomiek” Meese OK. ee Ship books checked below: 


practical Reveals 


second edition.) 
data selected from five years 
Conditioning.” Very comprehensive and 
how various difficult piping problems that arose in different 
industrial plants were successfully worked out by 33 piping engi 
neers. Design, installation, operation, and maintenance 
steam, aif, gas, oil, process, water and refrigeration piping 
piping in food, and textile industries—in refineries 
paint, plastic, paper and steel mills—in ;ailroads, utilities, et 
196 pages, $1.50 


(All-new 


issues of 
Correct Practice in Air Conditioning Buildings $1.50 
] Industrial Air Conditioning Handbook 1.50 
] Industrial Ventilation Handbook 1.50 

Correct Practice in INDUSTRIAL PIPING 1.50 


- 
. 
* 
i 
. 
t 
chemical 4 
8 | Correct Practice in Heating Industrial Plants 1.50 
© () Correct Practice in Heating Large Buildings 1.50 
a [) Snow Melting Manual 1.00 
@ CORRECT PRACTICE IN HEATING INDUSTRIAL PLANTS # 
kinds of plants U 
' 
I] 
. 
a 
' 
. 
i 


modernizing 
oil burners 


Enclosed is check for totai of this order $ 


solutions to 
mills—tor 


Practical 
factories, and 
planning maintenance—saving fuel 
correcting, corrosion—figuring heating 
of steam—uniform heat control—converting to mechanical fring 
snow melting systems, etc. Applications for heating, ventilating 
processing drying packaged generators heat pumps 
unit heaters—radiant panel heating central 
heating. Articles by 28 heating engineers reprinted from Heating 


Piping and Air Conditioning. Full size, 81.” by 11” 
132 pages, $1.50 


Send Your Order to KEENEY PUBLISHING COMPANY 


HEADQUARTERS:  6/NORTH MICHIGAN AVE., CHICAGO 2, ILL., U.S.A. 


November 


problems in all 
expanding 
servicing boilers 


specific 


SHIP TO TITLE 


changing 


COMPANY 


requirements, also cost 


STREET 


steam 


low pressure steam 


CITY 


Nature of Business 
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WE HEAR THAT... 


greater than the combined production of copper, zine and 


lead, Mi 


BITUMINOUS COAL RESEARCH INSTITUTE, INC. 
recently completed the first industry-owned laboratory at 
Columbus, Ohio, to expedite its program of helping cus 
tomers get maximum value from coal. Typical projects 
are research and development ol automatic steam venet 


alors and gas producers for industry. automatic coal-burn 


division will be in charge of GEORGE N. LILYGREN, 
vice president and general manager, who will be assisted 
by CHARLES V. FENN, vice president. 

Allied Products Div., will 


sper ialty 


The third operating group 
food freezers, unit heaters and 


J. L. FLETCHER will be 


this division. 


ine lude other 


products. veneral managcel ol 


The CHICAGO PUBLIC LIBRARY 


Applied Science and Technology Dept. This new depart 


has opened an 


ment brings about the centralization of the library's ma 


terials and services in all fields related to applied science 


ing equipment for heating and combustion without air pol 
lution The laboratory staff is headed by ELMER R. 
KAISER, associate director of research 


and technology. It includes a book collection of more 
than 20,000 volumes, periodicals and catalogs, and a large 


section devoted to patent rec ords, 


CARRIER CORP. soon will have three major operating 


divisions, each of 


“Mechanical Engineering.” a feature length film in 
color about training, job opportunities and the future 
in the field of mechanical engineering, has been produced 
handle py the School of MICHIGAN STATI 
COLLEGE. The film includes scenes of training at the 


college, and professional engineers at work in Michigan 


which will engineer, manufacture and 
One of the new 
This will 


product lines such as rec iprocaling compressors, room air 


market its own product lines. groups 


will be the Unitary Equipment Div Engineering at 
year-around residential units and other self 
contained air conditioning devices. It will be headed by 
JOHN HH, HOLTON, vice president and general manager. 
The assistant general manager will be RUSSELL H. GRAY) 
and the marketing functions of the division will be di 
rected by JOHN M. BICKEL, vice president, 


All products that enter into air conditioning and in 


conditioners, 


industrial plants. 


The S. MORGAN SMITH CO. has announced the merget 
of its wholly owned subsidiary, R-S PRODUCTS CORP. 
of Philadelphia. 


tions under its own name. 


The Smith company will continue opera- 





dustrial refrigeration systems of the central station type All sales, engineering and ad 
This with 


will be assigned to the Machinery and Systems Div. ministrative functions have been moved to York, Pa., 





Save Dollars and Days 


On Every Job... with "A-J"s! 
aa A 


NO-VISION DOOR 
AND PARTITION GRILLES 







































































These famous A-J Grilles are designed to save you time and money 
on every job. Series 700 (illustrated) Grilles are made entirely from 
Special inverted 'V" shaped louvers are securely set into end 
Metal corners are re-inforced with a metal 


AUXILIARY FRAMES FOR NEAT — 
FAST —— EASY INSTALLATION! 


steel. 
frames on '/2” centers. 
backing, and spot welded. 
A-J Grilles are completely sight-proof from other side 
@ maximum circulation of air. They are widely used for exhaust and 
return air grilles where horizontal, downward deflection is desired. 
A-J Grilles are available in a wide range of sizes from 6” x 4” to 
60” «x 24”, as well as special sizes required to fit any job. Grilles 


This exclusive fea- yet allow 
ture can save you 
hours on every job! 


Ends tedious fitting. 


Special telescoping 
frame slides over 
core of grille. Auto- 
matically adjusts to 
fit any door thick- 
ness Bs 13%" to 
2//,". Gives same 
neat appearance on 
both sides. 





are finished in your choice of a variety of finishes: prime, Japan 
baked ename! or lacquer. 


Find Out Today How A-J Can Save You Time cnd Money 
WRITE FOR OUR COMPLETE, ILLUSTRATED 
CATALOG 


Listing Over a Thousand Types and Sizes of Grilles For Every Requirement. 


A-J MANUFACTURING CO. 


2119 Washington St. Dept. H-11 Kansas City 8, Missouri 
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Born of Experience... 


first in 1937 with Blow-Through 
type evaporative condensers. 








PERMA-FAN 
EVAPORATIVE CONDENSERS 


FIRST to offer a blow-through type evaporative con- 
denser that functioned with continuous, trouble-free 
performance—DRAYER-HANSON now introduces a 
newly designed, improved and greatly expanded line 
of evaporative condensers that utilize the blow-through 
feature along with design improvements in leak-proof 
housing construction, hot dip galvanized eliminators, 
circulating pumps, sump pan drainage and protective 
finish. In addition, corrosion and scaling of fans are 
eliminated because of fan location in the supply air 
stream. These newly designed units are manufactured 
with the same DRAYER-HANSON craftsmanship and 
high quality materials that earned the 1937 model a 
well-founded reputation for continuous and depend- 
able service—even up to this date. Available in sizes 
ranging from 5 to 60 tons at 78° W.B. 


For further information, write for free catalog, or con- 
sult your DRAYER-HANSON Agent today! 


LONG established in commercial 
rPfrigeration and air conditioning, 
DRAYER-HANSON offers a complets 
line of commercial refrigeration and 
air conditioning products 


New Goulds 
“support head” 


centrifugal pump 
for AIR CONDITIONING installations 


Sizes 


Goulds Fig. 3742 
1" and 1%". Capacities to 110 
G. P. M. Heads to 120 ft 


This compact Goulds pump saves space, and 
cuts installation, operation, and maintenance 
costs. [ts designed especially for air condition- 
ing installations, but also offers advantages for 


booster, condensate, and other services. 


FLEXIBLE — Discharve may be located in any one of cight 
positions. May be driven by belt or directly connected to 
motor or other driver. Drain, vent and priming openings 


provided. 


COMPACT~—You can fit 


any layout, 


this pump unit into virtually 


QUIET— Balanced impetler, the only moving part, assures 


minimum noise and wear. 


but does not 


SIMPLE — Mechanical seal prevents leakage, 


bind shaft or require adjustment or periodic mainte- 
nance. Vertically split casing permits inspection without 
disturbing piping connection, 

Only change of impeller and casing necessary to convert 


from one size to the other. 


hor full details, specifications, perform 
Bulletin 62513 


ance curves send for 


omen —_——- 
——— 
eee ell 


PUMPS INC. 
Seneca Falls 


drayor -hanson 


INCORPORATED 


Uds =: 


3301 MEDFORD STREET ¢ LOS ANGELES 63 « CALIFORNIA 
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, ! WE HEAR THAT . . . 
/'m tally piped 
and Wited / sales and engineering being combined with the present 
Valve Div. CARL J. WILCOX will serve as sales manager 
for the newly consolidated Valve Div. 


The AMERICAN INSTITUTE OF WHOLESALE 
PLUMBING & HEATING SUPPLY ASSOCIATIONS, 
INC. now is offering a series of sales training slidefilms 
to manufacturers and wholesalers in the heating and 
plumbing industry, As part of its “Guided Salesmanship” 


program, the series consists of films and records for eight 





meetings dealing with the basic principles of selling. 
Further details are available from the association, 402 


Albee Bldg... Washington. D.C, 


At the recent National Metal Exposition in Cleveland 
the FLEXONICS CORP. showed samples of several of its 
new products now in the research and development stage. 


— Just some of the reasons why Among them was stainless steel straight wall tubing for 
duct systems. The company developed this tubing origi- 


so many users pref , 
any S prover nally for the aircraft industry to meet requirements for 


light weight and high tensile strength. New uses now are 


MESTEAM Wea 


RR COLORADO FUEL and IRON CORP. recently opened 
GENERATO y oj 
a 


i 7) a $30 million seamless tube mill in Pueblo. Covering 

A» ° 
, as more than 10 acres under one roof, the plant will turn out 
more than 150,000 net tons of seamless pipe a year when 


full production is reached. 


Glass pipe, said to be tough enough to drive nails with 
it, went on tour last month to show the uses of glass piping 
in industry. The product is “Pyrex Brand Double- 
Tough” glass pipe. a development of CORNING GLASS 
WORKS. The exhibit is touring in an air conditioned 
20 SIZES traveling van and within the next year will have visited all 
10 to 600 h.p. ' 18 states and many of the Canadian provinces. 

15 to 200% 

OlL OR GAS 


—and here are some others: BENJAMIN FOSTER CO. has recently completed con- 
. s ction of its new general offices at the present plant site, 

Eye-level controls — protected from dirt, wat a F eager 
* nant pee prt tet - ohana dieaiacaal 1035 W. Girard Ave., Philadelphia, providing 1500 sq ft of 
% AMES SERVICE — our LOCAL service man starts 
your unit and provides 3 months’ FREE SERVICE 


additional laboratory space for research projects. 


WESTINGHOUSE ELECTRIC CORP. is planning to 
build a multi-million dollar packaged air conditioning 
plant near Staunton, Va. The new plant will be operated 
by the Air Conditioning Div., headquartered in Hyde Park, 
Mass. Expected completion date is June 1, 1954. 


WRITE FOR THIS FREE BULLETIN 
ON CUTTING STEAM COSTS! 
NAME 

COMPANY 


ADDRESS EMERSON RADIO and PHONOGRAPH CORP. has 


acquired a majority interest in QU/ET HEET MFG, CORP. 
The Quiet Heet company. which entered the room air con- 
ditioning field five years ago, will be operated as an 


Emerson subsidiary and will continue under existing man- 
agement In addition to producing its own line of room 
and house air conditioners. (Quiet Heet will produce the 


BOX D-113 OSWEGO, N. Y. same type of conditioners which will be marketed under 
Builders of Better Boilers since 1848 | the Emerson name 
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ied... L raditionally 
the right equipment for 


every Water Heating purpose 


Wr your plans include heating water with live or 
exhaust steam—when they call for hot water supply to 
radiant heating panels or other hot water systems—then use 
M & L equipment. 

There are many reasons why M & L equipment is tradi- 
tionally selected for dependable, uninterrupted service—one 
of which is the extreme care exercised in assembling, to insure 


longer service life. 


Standardized Flexibility 


The unique M & L method of fabrication, which permits custom- 
built equipment to be made from standardized camponents at 
a substantial saving in first cost—fits the equipment to the job 
to be done. 

Send for more details on this worthwhile economy. Please 
include complete operating conditions in your inquiry to 
receive an accurate, individual proposal. 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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In modern buildings like the 
BOSTON FEDERAL RESERVE BANK 


correct circulation and distribution of air is a 
difficult problem. Of major importance is the 
assurance that the Multi-blade Damper units will 
operate smoothly and efficiently at all times. 
The C. P. Blouin Company, Cambridge, Mass., 
constructed and installed all the Dampers. 





Says Charles Blouin, President 


“We are assured of producing as 
fine a Multi-blade Damper as 
money can buy because we con- 
struct them with... 


“DURO-BLADE-KIT”’ 


PRECISION-ENGINEERED 


. . when you specify and 





Engineers & Fabricators . 


use the “DURO-BLADE-KIT" you will be assured 
ee maximum Damper efficiency. 

Check these Important Features: 
Produces highest quality commercial Damper 
known. 

Self-centering “Duro Bracket" assures smooth, 
non-binding operation. 

Sturdy, solid construction permits use on 
heaviest Dampers. 

All materials corrosion-resistant. 


Fits all blades 3 inches or wider. Parallel or 
Opposed Blade action. 


Easily adjusted even after being installed. 
@ Excellent for making Approved Fire Dampers. 


WRITE for Free Demonstration Kit 
and illustrated Manual on the con- 
struction of “Approved” Dampers 


Model shows how either 
porallel or opposed 
blade action is accom 
plished 


DURO-DYNE CORPORATION Dept.p 


38 SOUTH FRANKLIN STREET, HEMPSTEAD, L. |., N. Y. 





WHO'S WHAT... 


THOMAS K. WELLS has been appointed general sales 
manager of FLEXONICS CORP. Mr. Wells has been with 
the company 12 years and was most recently sales manager 
for the Bellows and Aircraft Div. The post of general 
sales manager is newly created. Since the death in 1950 
of A.S. Keller, who was vice president in charge of sales 
sales direction has been under a sales executive council. 

Other appointments announced by the company are 
HOWARD W. GRIESBACH as assistant sales manager. 
Jellows Div. and RICHARD HH. SABEL as sales develop 


ment manager 


The appointments of EARL R, MICHEL as general 
sales manager of the Air Conditioning and Refrigeration 
Div. and PETER A. McLEOD as product manager of the 
Centrifugal Refrigeration Section were announced by 
the WORTHINGTON CORP. Mr. Michel has been with 
the corporation since 1932 and most recently was manager 
of direct sales. Mr. McLeod joined the firm in 1945 and 
in 1952 was appointed manager of the Special Processes 


Section. 


At the 49th annual meeting of the AVERICAN SOCII 
TY OF REFRIGERATING ENGINEERS in W ashington 
in December, one of the events will be the installation of 
1954. officers. The officers, elected bv letter ballot last 
are: IRTHUR J. HESS: first 


president, vice 


VAM VA Vad Vad Vas 
PPX 
Yad WA WEA WEA VE 


VA WEA WEA VIA NEA 


month, 


MANUFACTURING COMPANY 
48 DUNDAFF STREET, CARBONDALE, PA. 
Sales Offices in Principal Cities 


Perforated Metal * Perforated Metal Screens * Wedge-Silot Screens 


256 


* Architectural Grilles 


president, LEON BUEHLER, JR.:; second vice president, 
C. M. ASHLEY; treasurer, H. F. SPOFHRER. 

Four new directors to be installed are R. H. LOCK, 
FRED P. NEFF and A. L. HESSELSCHWERDT, JR., 
who will serve three-year terms; and G. K. [WASHIT A, 


who will fill out the unexpired term of Mr. Spoehret 


Appointment of two staff department heads in the 
radiator heating and plumbing division of AMERICAN 
KADIATOR & STANDARD SANITARY CORP. has been 
announced. EE. M, CAMPBELL has been named manager 
of sales planning. In this position he will direct programs 
designed to assist wholesalers, retailers. architects and 
builders and the sale and specification of the firm’s prod- 
GEORGE A. BEISE has been appointed manager 
He will be in charge of market 
Headquarters 


ucts. 
of market developments. 
research, sales analysis and quota planning. 
Pittsburgh offices of the 


of both men will be in the 


company. 


ERNEST NUBER has been appointed sales manager, 
instrument division, of the BRISTOL CO. Mr. Nuber 
joined the Bristol sales engineering organization in 1929. 
He was made Pacifi 1934 and later 
served for several years as export manager. In 1948 he 


was promoted to the position of manager of the Applica- 


Coast manager in 


tion Engineering Dept. 


assistant to the vice president of 


VILTON V. STAGG 
KLREKA WILLIAMS CORP. 


the Williams Div. of the 


Specify Hendrick Grilles 


Add a touch of beauty and utilitarian design to 


vour decorative motif with Hendrick Perforated 


Metal Grilles. Your customers will appreciate 


that extra elegance they add to a room. 


Fabricated in sizes with positive, clean-cut 
perforations and with no burrs or imperfections 
of any kind, Hendrick Grilles are a cinch to 
won't 


install because they always lie flat 


hend or warp. 


Hendrick Perforated Metal Grilles provide 
more-than-ample open area for free passage of 
air flow and they’re available in over one hun- 
dred attractive designs to choose from in alu- 
minum, bronze, steel or stainless steel. Write 


for more details, today. 


* Mitco Open Steel Flooring * Shur-Site Treads * Armorgrids 
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BE SURE 


BEFORE YOU BUY 


Another direct service of 


Lee ... A complete engineer- 














HEATERS SINCE 1918 


ing survey of your heating & ven- 
tilating problems with a recommended 
solution made by ovr highly trained 
and experienced heating and ven- 
tilating engineers is at your demand 
absolutely free. .. No matter how 


large or small a project. 


P MODEL UD 
lee Corporation maintains a 


skilled staff of engineers to give 
you complete engineering serv- 
ice in all major branches of 
engineering— 
ELECTRICAL BOILER ROOM 
STRUCTURAL POWER HOUSE 
MECHANICAL DESIGN 

HEATING & VENTILATING — 


A general office staff is also ready to 
follow your order promptly and ef- 
ficiently. 


MODEL TSE 
MODEL BST 


LEAN TO LEE... SPECIFY LEE 


The compitete engineered heater 





LEE CORPORATION 


1011 Tatnall Street 
Wilmington, Delaware 











HEATERS SINCE 1918 
Baltimore, Md. 


Chicago, Ill. 
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New York, N.Y. 


ba | 


Looking ee ee ae " 
for real DOP 0L0 SO eae 
satisfaction woe ' : 8. niin, 

a 7 a . ~ a. 
REFRIGERATION oh ae Hye 


. 


Fie 
ee ee 

5 

— a 


The Daniel Boone Hotel of Charleston, West Virginia, 
knows how good Vilter refrigeration is. In 1947, the 
Daniel Boone switched to Vilter and bought a Vilter 
twin cylinder vertical freon compressor. 

In 1950, The Daniel Boone added a Vilter YVMC 
eight-cylinder compressor. 

In 1953, they have added their third Vilter unit, 
another Vilter VMC eight-cylinder compressor. 

In the process, the Daniel Boone has remodeled 
their equipment room to provide space for two more 
Vilter compressors, which they expect to purchase 
as replacement for other units 

It’s pretty obvious that the Vilter equipment has 
cost less to maintain, has given less trouble, and that 
Vilter has followed through as usual with interest in 
the job that becomes greater, not less, after the sale 
has been made. 

Vilter refrigeration and air conditioning can do as 
much for you. Better check Vilter! 


Installed by Commercial Refrigeration, inc., Huntington, W. Va. 


Your nearby Vilter Repre- 
sentative or Distributor will 
be glad to show you why so 
many Vilter users re-order 
Vilter every time. 


THE VILTER MANUFACTURING COMPANY 
MILWAUKEE 7, WISCONSIN 

Air Conditioning »« Ammonia & Freon Compressors +» Booster Compressors 

« Baudelot Coolers « Double Pipe Coolers « Blast Freezers « Evaporative 

& Shell & Tube Condensers « Pakicers « Pipe Coils + Valves & Fittings 





FLEXIFLO 


AIR DIFFUSERS 


DRAFTLESS 


ADJUSTABLE 
DIFFUSION 


AIR PATTERN 











FLEXIFLO 


FOR COOLING 


Air travels in a constant 
pattern parallel to the 
ceiling regardless of any 
adjustment in air volume. 


FLEXIFLO 


FOR COOLING 
AND HEATING 
Air diffusion pattern and 
volume are easily adjust- 
able, after installation, 
for any conditions, sup- 
plying air at any angle. 


FLEXIFLO 


SUPPLY 
AND RETURN 
A combination supply 
and return outlet made 
with either the Type R or 
V blades. Fully adjust- 
able. 


FLEXIFLO 


FOR SIDEWALL 
AND CEILING 
Provided with either 
Type R or V_ blades to 
blow air in desired pat- 


tern for cooling or heat- 
ing. Type S 


Get the latest Flexiflo technical data on the com- 
plete line of better designed, low cost diffusers 
that meet any required operating conditions. 


Universal Diffuser Corp. 


1360 Garrison Ave. e New York 59, N.Y 


WHO'S WHAT... 


retired recently. A long-standing executive of the con 
cern, Mr. Stagg joined the company in 1934 as manager 
of the Williams Ice-O-Matic Div. For the past year and 
a half. he acted as an independent company consultant 


on matters of company policy. 


ELMER I. WEGNER, formerly acting works manager. 
has becn appointed general manager of manufacturing for 
the CLEAVER-BROOKS CO. Mr. Weener came to the 
company early this year as director of purchases. He 
formerly was with the Ladish Co. in this same capacity 
for 25 years. Assisting him will be GLENN W. LEUPOLD, 


who will be works manager. 


DR. MARIA TELKES, noted for her achievements in 
solar energy including the use of solar energy for heating 
Luildings, has been appointed a research associate in the 
Research Div. of NEW YORK UNIVERSITY'S COLLEGE 
OF ENGINEERING. She was voted the “Outstanding 
Woman Engineer of 1952” by the Society of Women Engi- 
neers. Dr. Telkes is the designer of the “sun-heated” 
house in Dover. Mass. The Dover house. which has been 
occupied by a family for four years, has a chemical heat 
storage system based on the heat of fusion of low cost 
materials. Energy from the sun is used for heating the 
house. Another device cools the house during the sum 


mer. 


THEODORE W.RUNDELL has been appointed vice 
president in charge of operations at SERVEL, INC. He 
will have responsibility for production and inspection, 
purchasing, personnel and 


ergineering and research, 


labor relations, and product planning. All present per 
sonnel in direct charge of these various divisions and 


Mr. Rundell has held 


the position of vice president in charge of engineering 


functions will remain unchanged. 


since 1952, 


Two members of the Servel purchasing division have 
BYRON GETMAN now is supervisor of 


He joined the company’s staff in 


heen promoted. 
purchasing follow-up. 
1942 and moved to the purchasing division from the ele« 
tric refrigeration division. LOU/S R. SMITH, formerly a 
clerk in the purchasing division, is now buyer of fabricated 


metal parts, washers, chemicals and outside plating. 


JOSEPH bE. LINDSAY, formerly research engineer, has 
been advanced to become assistant manager of the engi 
neering service department of the NATIONAL RADI. 
1TOR CO. Mr. Lindsay has been with the manufacturer 
since 1935. He served principally in the company’s re 
search department but also acted as chemical engineer 
in the firm’s Plastic Metals Dis 


R. B. WEREY, president of CONOFLOW CORP., has 
announced the promotion oi the following members of 


RALPH G. HOLBEN, 


the company’s administrative staff: 
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$ T t E L T 0 $ T f 'g L FOR MAXIMUM PROTECTION 
KEEPS FINS TIGHT | fo ‘ote Fone: on Uns 


Steel 
Pressure 
Tubing 
dl 
oe 


Steel 
Fins 


Maximum efficiency in finned ra- 


diation requires perfect, continuous 


contact between fins and pipe at all 
times for only when this contact is Typical Rigiden Solid Plastic Hood and Duct Sections Ready to install 


perfect will there be maximum heat 

transfer from pipe to fins and from sPECIFY RIG/DON soup PLASTIC 
fins to room air. EXHAUST HOOD AND DUCT SEC- 
both TIONS FOR ACID FUME SERVICE 


AUTORAD uses steel for 


be and fins and since the coefficie 
tube and fins and since the coetticient Use Rigidon Solid Plastic ice dei dee 


of expansion of fins and tubing is the 
© Excellent Chemical Resistance 


same, no amount of expansion or con- 
© Low initial Cost 


traction can lessen the bond between 
© Light Weight and Maximum Strength 


them and decrease heat transfer. And 





‘ : © Wide Variety of Standard Designs 
no electrolytic action can destroy the 


perfect bond. For Your Lined Pipe Requirements 


AUTORAD has developed a meth- 
od of bonding fins to tubing so that 
the resulting contact is as firm and 
perfect as a welded joint. As a con- 
sequence heat transfer is kept at peak 
efficiency. 


ome ’ bee : . Steel Pipe Lined with Neoprene Rubber for Temperature 
To you as a contractor this means and Corrosion Resistance. 


long years of customer satisfaction You re assured longer 
. . i if - 

and customer satisfaction means great- WRITE TODAY pastimes os = cas 
FOR ILLUSTRATED enance cos y ovr expert 

er profits to you, BULLETINS workmanship ond unbiased 
P No. 752, 753, and 754 selection of the best lining 

ON SOLID PLASTIC materials for your specific 


requirements. 





Ask for 


complete data ae Sales Rep tatives in All Principal Citi 
& Representatives in rine L 
and prices. HMA. - rego sit fe 


— en 


3535 Fillmore Street, Chicago 24, Illinois 


1290! Cimwoed Avenue © Clevetend 11, Ohie 


Other Heil Products include: impervious Graphite Heating and 

Cooling Units * Lined Storage and Process Tanks * Acid-proof 

Maintenence Materials * Structural Plastics * Steam Jet Agitetors 
* teed Fabrication 
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WHO'S WHAT... 


former production manager, 
HORACE C. SHUMAN, former assistant to Mr. Holben, 
will assume the duties of production manager; and 


HAROLD W. BONEKAT is the new purchasing agent. 


now 1s plant manager ; 


NV. E. WESTPHAL of Weil-McLain Co. was installed 
last month as chairman of the Gas Boiler Group of the 
GAS APPLIANCE MANUFACTURERS ASSOCIATION. 
Mr. Westphal replaces the late A. F. Westerfield of U.S. 


Radiator Corp., who passed away recently. 


WILLIAM J. THOMAS, general sales manager, has 
heen appointed manager of the Tubular Products Div. of 
the BABCOCK & WILCOX CO. and PAUL J. UTNEHMER, 
works manager, has been named to the board of directors 


of the division. 


FRED RICKETTS has recently joined the O. A. SUT- 
TON CORP. as sales promotion supervisor. He will 
integrate the advertising program with actual field sales 
at the distributor and dealer level. | New sales promotion 


representative is ROBERT C. TANNER. 


J.C. LINSENMEYER has been elected president of the 
AMERICAN BLOWER CORP., a division of American 
Radiator & Standard Sanitary Corp. Mr. Linsenmeyer, 
who has been with American Blower since 1931, previous- 








ly had been vice president of manufacturing. JOHN W. 
BRENNAN, formerly chief engineer, is now vice president 


of engineering. 


Appointment of RONALD N. CAMPBELL as assistant 
to the president has been announced by LYLE C. HAR 
VEY, president of AFFILIATED GAS EQUIPMENT, INC. 
In his new position, Mr. Campbell will coordinate and 
plan all production including the Bryant Heater Div.. 
Payne Div., and Day and Night Div. 


The COOPER ALLOY FOUNDRY CO. has anneunced 
the appointment of CLAYTON L. HEINTZ as manager 
of distribution. He will activities of 
1000. distributor 
For the past five years Mr 


coordinate the 


approximately salesmen and 50 manu 
facturers representatives 
Heintz has been a brane h managet with Ludlow Mie and 


Sales Co. 


IN THE TERRITORIES .. . 


For RELIANCE ELECTRIC and ENGINEERING CO. 

L. £. BLACKWELL, JR. now is a sales application 
engineer at the Charlotte, N.C. The office is 
located at 1208 Liberty Life Bldg 


sales offic ce, 


4 midwest regional sales 


For the RITTLING CORP 
office has been opened at 7001 N. Clark St.. Chicago. It 


TIME-TESTED FEATURES 
PUT YOU AHEAD 


when you install AMERICAN-MARSH 
Junior Redi-Return Condensation Units 


You're way ahead when you please the “man who pays the bills.” 
To be sure, install this Junior Redi-Return Condensation Unit. 
Well designed — rightly priced —it gives low-cost, trouble-free 
service in hotel, store, school and apartment heating systems. 
These time-tested “Junior” features show why: 


. Bronze-fitted pump — balanced, enclosed bronze impeller. 
- Pump is inside tank — saves floor space. 
. Easy to install — no special foundation. 


SIZE 2—To 9,000 sq. ft. 
radiation at 30 Ibs, dis- 
charge pressure — 18,000 
sq. ft. at 20 Ibs. pressure, 


SIZE 1—To 5,000 sq. ft. 
radiation at 20 Ibs, dis- 
charge pressure — 18,000 
sq. ft. at 8 Ibs. pressure. 


» Remove working parts from tank without disturbing pipe 
connections. 

- No lubrication ever needed. 

- Heavy, 16 gallon copper-bearing steel tank — high and 


low inlets. 
Drip-proof ball-bearing capacitor motor — heavy-duty 





AMERICAN-MARSH PUMPS 


BATTLE CREEK MICHIGAN 


In Canada: 
American-Marsh Pumps (Canada) Ltd., Stratford, Ont. 


float switch. 


And there’s more — we'll gladly supply full performance data, 
dimensions and details .. .Write for Junior Redi-Return Bulletin 425. 


Pumps and Pumps Onl y Since 1873 


CENTRIFUGAL, TURBINE, STEAM AND POWER PUMPS FOR TESTING, PROCESSING, BOILER FEED, FIRE PROTECTION, ETC 
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correct 
pipe joint 


Dositive penetration and 

complete fusion characterize 

welds made with ROBVON “C-NUB” Approved 

Backing Rings—the most economical “‘tool’’ a welder 
can use. 


SAVES MORE THAN 50% fit-up preparation SAVES 
materials—SAVES on maintenance and replacement 
costs. 


100% EFFICIENCY—Time, Labor and Materials. 
PERFECTS JOINTS— PERFECTION PROVED by X-Ray. 
Radiograph or Gamma Ray inspection. 


PROVE IT TO YOURSELF. One trial will prove to you 
the many reasons why ROBVON “C-NUB” Ap- 
poe Backing Rings have been “Standardized” on 

y the best Fabricators, Weld Fitting Manufacturers, 
Designers, Consultants, Public Utilities, Shipbuilders, 
Refiners, Chemical, Textile and other large Industrial 
users, Boiler and Turbine manufacturers, and many 
others. Approved by USCG, USMC, AWS, PFI. 
ABS and other U. S. Government agencies. 


Iron Pipe and Spiral-Weld Pipe and Tube sizes— * “ 


to 60”. ‘“NUB” Spacer Root Openings are 4”, *” 
and \”. 


TRY THEM—YOU'’LL BE GLAD YOU DID. 
Send for Catalog and Data Sheets. 
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SCHOOLS 


require 


safe, dependable 


air distribution 
® 
You are assured 


FAULTLESS OPERATION 
RUGGED CONSTRUCTION 


when you Specify and Install 


R&G 


Tamperproof 
Kickproof 


REGISTERS and GRILLES 


(HURT 














WT 














R & G Style 120, Chromium plated, Solid 
Bars with Interlocking Cross Bars (fixed 
or adjustable). 


Complete Line of Registers and Grilles for 
HEATING + VENTILATING + AIR CONDITIONING 
Catalog on Request 


70 BERRY STREET, BROOKLYN I11.N Y 





M°CORD 


HEATING AND 
AIR CONDITIONING 
PRODUCTS 





Modern design—top performance—thousands in 
use—dependable heat. All copper coils to resist 
corrosion — individual tube expansion — most 
rugged construction — quiet operation — easy in- 
stallation—standard motors with standard bases. 
Sizes to 272,000 B.T.U. capacity. 


VERTICAL TYPE UNIT HEATERS 


A proven heating unit—all copper coils to resis 
corrosion. McCord spiral tube fin construction 
creates air turbulence without undue restriction. 
Improved fan delivers large volume of air, with 
minimum air noise. All McCord heaters are guar- 
anteed for use with 150 Ibs. saturated steam pres- 
sure. Sizes to 575,000 B.T.U. capacity. 


M‘CORD CORPORATION 
DETROIT 11, MICH. 








WHO'S WHAT... 


| is headed by FRED W. THOMPSON and FRANK W 


HELIKSON. Additional sales representatives are now 


being added to serve the central area 


For HEIL PROCESS EQUIPMENT CORP. RICHARD 


| F. PROTIVA is a district sales engineer for the Cleveland 


corporation. Mr. Protiva will be responsible for all 


sules in the eastern portion of the home territory 


For A. O, SMITH CORP.New distributor in the West 
Coast area is U.S. STEEL SUPPLY DIV. of U.S. STEEL 
CORP, The distributor has warehouse facilities at Los 
Angeles, San Francisco and Portland, Ore. The supply 
division also distributes Smith welding products in Chi 
cago, Pittsburgh, St. Paul, St. Louis. Baltimore, Newark 


and Boston. 


Kor UNITED STATES RUBBER CO.-BROWNELL 
DISTRIBUTORS, INC., 208 Canal St... New York, has 
heen appointed the distributor for “Uskon” electrical 
radiant heating panels. Brownell will cover seven coun 


ties in lower New York state. 


For the NATIONAL RADIATOR CO.—GERALD R. 
COX is now the sales representative in northern California 
and Nevada. His headquarters are at the company’s Paci 


fic branch, 681 Market St.. San Francisco, 


For the TRANE CO—JOHN G. HAMM is the new 
manager of the St. Louis sales office. For the past seven 
years he has been associated with the firm’s St. Paul 
office. 

The company also announced the new locations of two 
sub-offices of the Greensboro, N.C. sales office. The 
Charlotte office. managed by LOY F. THOMPSON, is 
located at 531 Northgate Ave. The address of the Raleigh 
office is 510 Rose Lane. BANKS W. CLARK is sales 


manager, 


For YOUNGSTOWN SHEET and TUBE CO PERC) 
L. MacGOW AN is Chicago district engineer. He sue- 
ceeds H. C. Williamson, who has retired. 


1. H. PRASSE, general manager of CRANE CO. 
branches, has announced moves affecting personnel of four 
of the company’s midwest branches. {1LFRED N. ROS. 
BOROUGH, manager of the Cleveland branch since 1945, 
has been transferred to the Omaha branch as manager. He 
succeeds his brother, C. J. ROSBOROUGH., who is retiring. 
Promoted to the Cleveland vacancy is THOMAS D. KEL 
LY, who has headed the East Chicago, Ind. branch since 
1945. The new manager at East Chicago is CHARLES 
VW. McDERMOTT, assistant manager of the Crane branch 


at Detroit since 1947, 


For EDWARD VALVES, INC.--H. W. BIERMAN is 


| sales engineer for the territory comprising the state of 
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m.. 2S my wandering 
ad tonight ? 


HERE are two ways to buy advertising space. 

One is the guesswork-opinion method, The 

caption above is the mournful song of an 
advertiser who is still selecting media the way it was 
done before World War I, when there were no stand- 
ards for the circulations of published media and when 
there was no accepted and approved method of audit- 
ing circulations. In those days, advertisers O.K.’d their 
proofs and sent out their advertising with a prayer that 
some of their sales messages would find their way to 
market, 


The other way to buy space is the factual, know- 
what-you-get-for-your-money method. Today adver- 
tisers cart start their investments on a basis of facts by 
selecting media with the help of the information in the 
reports issued by the AUDIT BUREAU OF CIRCU- 
LATIONS. This cooperative and nonprofit association 
of 3300 advertisers, advertising agencies and publishers, 
organized in 1914, has established standards that make 
it possible to evaluate the circulations of published 
media. The A.B.C. maintains a large staff of experienced 
and specially trained circulation auditors who make 
annual audits of the circulations of publisher mem- 
bers. A.B.C. reports give the facts thus obtained. 


Here are some of the audited facts about business 
papers that A.B.C. reports tell the advertiser 
—how much paid circulation; 
—how much unpaid; 
SEND THE RIGHT MESSAGE —an occupational or business breakdown of subscribers ; 


TO THE RIGHT PEOPLE —where they are located ; 
Paid subscriptions and renewals, as —how much subscribers oo 
defined by A,B,C. standards, indi- —whether or not premiums are used; 

cate an audience that has responded —how many subscribers are im arrears; 

to a publication’s editorial appeal. —what percentage of subscriptions are renewed. 
With the interests of readers thus 


identified, it becomes possible to ; ’ 
reach specialized groups effectively factual information, as given in A.B.C. reports, do not 


with specialized advertising appeals, have to speculate about the distribution of their sales 
messages. They KNOW where and to whom their 
advertising goes. That is why this business paper is a 
member or the AUDIT BUREAU OF CIRCULA- 
TIONS. Ask for a copy of our A.B.C, report and 
then study it. 


Heating, Piping & 
Air Conditioning 


Those who buy advertising on the basis of this 





A.B8.C. REPORTS—FACTS AS THE BASIC MEASURE OF ADVERTISING VALUE 
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Taylor controls 


Weather made by 
“Climate-Lab!” 


























Both humidity and temperature are precisely controlled in 
the “Climate-Lab”’ test apparatus, developed and marketed 
by the American Instrument Company, Silver Spring, Md 


lhe control system employs a Taylor Time Schedule Doubl« 
Duty Recording Controller, whose control settings are vat 
ied automatically by shaped cams to produce Various time, 
temperature and humidity programs. It also provides a 
minute-by-minute chart record. 


This apparatus 1s equally adaptable to research, develop 
ment or production. Among its many applications are 
testing various types of equipment and containers; check 
ing products destined for government use to insure com 
pliance with specifications, testing packaging of food and 
other products for resistance to or retention of motsture 
atmospheri corrosion studies; research on the effects of 
climatic conditions on seeds, plants, animals, etc. 


Taylor has the instrumentation and the know-how to 
provide the answer to many tricky problems in the field 
of air-conditioning. Ask your Taylor Field Engineer or 
write Taylor Instrument Companies, Rochester, N. Y., 


or Toronto, Canada 


. 
TRADE-MARK PENDIN 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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WHO'S WHAT... 


Oklahoma and parts of Missouri, Kansas, Arkansas and 
Edward 
home office, will make his headquarters at the Rockwell 
Mfg. Co. offices in Tulsa. 


Texas. Mr. Bierman, formerly located at the 


The Automatic Control and Uni-Flo Divisions of the 
BARBER-COLMAN CO. have opened two new factory 
branch offices, one in Indianapolis and the other in 
Omaha. The manager of the Indianapolis office, located 
at 1537 Central Ave., is DON HORACK. TOM PETER 
SON will manage the Omaha office at 1245 S. 13th St. 
Both offices will handle sales and service of automatic con 
trol and air distribution products. 


For SNAP-TITE, INC.-RUSSELL J. SMITH has been 
appointed sales representative for the states of Illinois 
Kentucky and Missouri. Offices are at 1601 Grand Blvd., 
St. Louis 4, Mo. 





MARLOW PUMPS—-WILLIAM MAXWELL has 
been appointed sales engineer for the company’s New 
England territory. Mr. Maxwell succeeds WILLIAM 
VAN BLARCOM, who was recently made general manager 
of the plant at De Queen, Ark. Mr. Maxwell's headquarters 
are in Natick, Mass. 


For 








WILLIAMS DIV. of the EUREKA WILLIAMS 
CORP.VICTOR E. REED is field sales representative 
in the Boston metropolitan area. With headquarters at 
Haverhill, Mass.. Mr. Reed’s territory 
Rhode Island, except for the city of Westerly and a ten 
mile radius; 


includes all of 


and several counties in Massachusetts and 
Connecticut. 


For FARR CO. A southern division sales office has 
been established in the Sterick Bldg.. Memphis, Tenn. 
DONALD HARWORTH, southern division sales manager. 


is in charge of the new office. 


For the TRANE CO.—Three new representatives as 
signed to field sales offices are: RAYMOND O. GOOD 
VAN, Chattanooga office; ROBERT FE. MURPHY, Mil 
waukee; and RICHARD E. HASKINS, Oklahoma City 


For HEIL PROCESS EQUIPMENT CORP.—KEN HW. 
GRADER has been appointed Chicago district representa 
tive with headquarters at 400 W. Madison Ave. During 
the: past three years "he has been sales engineer in the 
eastern home territory. 


For CLEAVER-BROOKS CO.—D. E. McCULLEY CO 


of Omaha now is exclusive manufacturer’s representative 


for the company’s boiler equipment. Located at 1903 


Jones St., Omaha 2, the McCulley Co. will handle a terri 


tory consisting of western Iowa and central and eastern 


Nebraska. 
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ECTOR 


~ a puLA TIONS 
" 


Pumps ALL Sewage 


From Disposals ¢ From Laundry Trays ¢ All Household Sewage 
All Industrial Sewage © All Rags and Stringy Materials 
The Submersible handles anything that will pass through 
sewage lines 


To operate UNDERWATER 
for BELOW floor level installaiion 
for installation in LIMITED SPACE 
for DUST-PROOF operation 
Capacities: 35 to 300 G.P.M. Heads to 45 feet 


Stocked by your Jobber 
For Residential Installation—3” discharge—'/2-%-1 HP. See Bulletin SE 850 
Dimensions: Dia. 17”; Hgt. 25” 
For Heavy Duty Installation—4” discharge—1 2-2-3 HP. See Bulletin SE 860 
Dimensions: Dia. 23’; Hgt. 28” 
ror remodeling applications send for Bulletin SE-870 


A one horsepower unit handles waste from 20 residences 


2 
weil PUMP COMPANY 





e 1520 N. Fremont St. 
Chicago 22, Illinois 


Protected UJ N | ED COOLING. 
by a i TOWER 
Contractors chose this United tower for the air condition 
ing system of one of the country’s largest newspapers. It is 
one of many similar United installations in air conditioning 
service throughout the country. Others, in any desired type 


or capacity, are available on a competitive performance and 
price basis. Be sure to let United figure with you 


UNITED COOLING TOWER COMPAWN Y 
4022 Broadway, Kansas City 2, Mo. Plant: Pilot Point, Texas 
Authorized representatives in Principal Cities 


Heating. Piping & Air Conditioning. November 1955 





For Fast 
Economical 


Installation 
and Longer [| prefabricat 
Piping Systems 


Service Life... pp 


- 


Specify Ric-wiL 
ed Insulated 





Fast Economical Installation — Ric-wil systems are prefabricated 
under ideal factory conditions leaving a minimum of work to be 
done in the field. Ric-wil engineering service provides complete 
technical data and detailed working drawings — assuring rapid 


and accurate installation. 


Longer Service Life — Ric-wil systems are factory prefabricated on 
precision machines — all operations are carefully controlled elim- 


inating chances for faulty workmanship to cause service failure. 


Whether your problem involves underground or overhead piping 
—- extreme temperatures of corrosive products — if proven in 
sulated piping systems are required ... it will pay you to call in 


your Ric-wiL representative as early as possible in your planning 


ito aie 


PREFABRICATED 


INSULATED PIPING 


UNDERGROUND OR OVERHEAD 


i TARR 
THE RIC-WIL COMPANY » BARBERTON, OHIO 


Designed for use on all models 
of unit bearing motors . . . 


NEW BOOKS & REPORTS... 


Heat Emission of Perimeter Ducts 


Heat Emission Characteristics of Warm-Air Perimeter 
Heating Ducts is the report of an investigation conducted 
in the Floor Slab Laboratory at the University of Illinois. 
The study was done by John R. Robert W. 
Roose, Herbert T. Gilkey and Seichi Konzo, all members 
of the Dept. of Mechanical Engineering. 

The Floor Slab 16 ft 


structure built to facilitate the study of heat transfer char- 


Jamieson, 


Laboratory is a 72 x insulated 


acteristics of concrete floor slabs heated by means of an 


&-in. diameter perimeter duct Specifically, studies were 


made to determine: temperature drop of air flowing 


through ducts embedded in the concrete floor: magnitudes 


and distribution of the heat losses to the ground and 


through the edges of the floor slab: effect of floor cover 
ings on the heat transfer characteristics of the floor slabs; 
heat transfer lag and response of the mass of concrete 
and earth surrounding the perimeter duct; effect of win- 
dows on the temperatures within the rooms; air delivery 
into rooms through registers: and durability of materials 
for edge insulation. This investigation was conducted in 
cooperation with the National Warm Air Heating and Air 
Conditioning Association, 


Keach 


various tests and a summary of results. 


chapter describes the procedures used in the 
Many graphs are 
The results are summarized 


used to show these results 


in the form of practical design data in terms of: net heat 


emission from the floor surface; air temperature drop 


Set and aligned to assure uniformity of product 
Extremely quiet and rigid; made of aluminum 
Available in clockwise and counterclocawise rotation 
Available in a range of pitches 


Diameter sizes: 734, 8%, and 10 inches 


THE TORRINGTON MANUFACTURING COMPANY 


Especially designed for Refrigeration 
and Air Conditioning applications 


TORRINGTON CONNECTICUT 
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Nate right 
AGAIN 


ALL TRAPS are 
NOT ALIKE 


heres why the 


THERMOSTAT (¢ 


Steclcg TRAPS 


1. It compensates for changes — operates satisfactorily even 
if pressures vary. 

2. It cannot be damaged by excessive steam pressures or by 
freezing. 

3. If the bellows is damaged, the spring action closes the 
valve. Trouble is immediately located because unit or radiator 
becomes cold — no waste of steam — no searching. Thermal 
element easily replaced. 


The *4°° 69B FLOAT and 
THERMOSTATIC TRAP 


Ideal for installation and rehabili 
tation of unit heaters. Dependable, 
compact, large capacity, easy servic- 
ing and rugged construction makes 
69B an outstanding performer on 
unit heaters and other steam heat- 
ing equipment. 


Fuatall the most convenient Way 





The “2” 7—50A ANGLE RADIATOR TRAP 


Keep radiators clear of condensate with- 
out wasting steam. Sturdy bronze 
bodies and covers—replaceable seats. 
Angle, Straightway, Corner or Vertical 
styles. 


STEAM HEATING is MODERN, 
EFFICIENT and DEPENDABLE. 


STERLING, INC. 


3732 N. Holton St.) Mriwaukee 12, Wisconsin 


es 


CONDENSATION AND HEATING | 
VACUUM PUMPS. SPECIALTIES 
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SERVING THE 


HEATING INDUSTRY SINCE 


1e26 





A Complete 
Line of Dependable 
Heat Exchangers 





Get DOUBLE* PROTECTION 
for your oil burner installa- 
tions with... 


Yul-trol 


FUEL OIL DETECTOR 
and 


‘2° 


Yula-trol 
Relay box and 
olarm 





Approved 
by New York 
City Board of 
Standards and 
Appeals .No. 
367-50-$.A. 


FUEL OIL HEATER 


| Yula“YT”’“U” Tube 


Yula YT" U Tube 
Heater and Probe 


PATENTED 2,610,267 


* Protects system from serious damage, in 
case of an oil leak in the Pre-heater, by 
shutting off oil burner, sounding an alarm, 
flashing on a red light. 

* Acts as a Low Water Cut-off 


RESULT: Heating System protection at low cost 


otHer Vlg propucts 


TYPE “‘M"’ MIXING VALVE Automatically mixes hot 
and cold water or other fluids. Delivers it at any pre 
determined constant tempereture 


INSTANTANEOUS 

HEATERS .. . Ideal for 
domestic and industrial appli 
cations where large volumes 
of hot water or other solutions 
are needed for service water 


supply or process work CONVERTERS .. . For water 


in tubes, steam in shell, or 
water to water applications 
“U" tube bundle construction 
simplifies cleaning. 


DRY EXPANSION FREON 
COOLERS Designed for 


air conditioning, refrigeration, 
and industrial and process 
uses for cooling water or other 
liquids. 
A.S.M.E. CONSTRUCTION 
The Yula Engineering Staff is at your service 


YULA WATER HEATERS, INC. 


166 WEST 225th STREET, NEW YORK 63, N.Y. 


| MEMBER FUEL OIL AND WATER HEATER MANUFACTURERS ASSOCIATION 
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Here's A Real Buy 


mn 


CONDENSATE PUMPS! 


The Eagan Eagle is your best buy from a performance, construc- 
tien and price standpoint. it provides far more capacity than 
any similar pump at the same price . . . sells for only $124.00 
(trade price F.0.8. Phila.) 


Look at These Outstanding 
Features: 


A low return inlet eliminates need for a pit even 
though return lines are as low as a foot above the 
floor 

Capacity to 8000 sq. ft. EDR at 20 psi is obtained 
The all bronze centrifugal pump has a non-clogging 
open impeller, stainless steel shaft, life sealed 
bearing 

Flexible connectors and coupling isolate the pump, 
eliminate pipe cramp, misalignment, wear and noise 


Thermal overload protection is provided 


Base is heavy structural steel, drip-lip type with 
a 4" ips drain 

Motor is standard 4 hp, 115 volt, quiet capacitor 
type 


Other models are available with capacities to 100,- 
000 sq. ft. at 200 psi. Mail coupon today for free 
descriptive literature. 


WALTER H. EAGAN CO., INC. 


Mfrs. ci Condensate, Vacuum, Turbine, Boiler Feed, Centrifugal 
and Froportioning Pumps and Fuel Oil Pump & Heater Sets. 


Pump Specialists Since 1920 
2336 Fairmount Ave., Phila. 30, Pa. 


Send me literature and information on pumps I've checked. 
Condensate Boiler Feed 
Vacuum Centrifugal 
Turbine Proportioning 

Fuel Oil Pump & Heater Sets 

NAME 

COMPANY 


ADDRESS 





NEW BOOKS & REPORTS... 


through the embedded ducts: and subfloor heat losses 
The bulletin is available from the Engineering Experi- 
ment Station, University of lilinois. Urbana, at 80 cents 


a copy. 


Standards for Cast Iron Pipe 


After 27 years of experiment and research, the Ameri 
can Standards Association has pubiished nine new stand 
ards for improving cast iron pipe The new standards 
provide uniformity in methods of determining the thick 
ness and length of cast iron pipe, depending upon the 
pipe’s diameter and the pressure it must withstand These 
specifications, dealing with both spun pipe and cast or 
molded pipe, also include data on reasons for failure of 
cast iron pipe and methods for preventing corrosion, The 
standards were developed under ASA Committec A2] 
which was formed in 1926 to undertake this project 
Committee chairman since that time has been Thomas H 
Wiggin, consulting engineer 

The standards on east iron pipe and fittings may be 
obtained from the American Standards Association. 70 I 
5th St.. New York 17. at the following prices: 

Cast Tron Pit Cast Pipe for Water or Other I yuids, 45 cents 
Cast Tron Pit Cast Pipe for Gas, 25 Cement Mortar Lining 
for Cast Iron Pipe and Fitting 5 cents: Cast Tron Pipe Centrif 
ueally Cast in Metal Molds. for Water or Other Liquid 10 cents 
Cast Iron Pipe Centrifugally Cast in Metal Molds, for Gas 
cents; Cast Tron Pipe Centrifugally Cast in Sand.Lined Molds, for 
Water or Other Liquids, 45 cents: Cast Iron Centrifugally Cast 
Sand-Lined Molds, for Gas, 25 cents: Short Body Cast-Ir 


of the reduced 
pressure you want! 


. with this STANDARD 


valve 


Here is a standard diaphragm regu 
lator that can handle your special 
pressure control requirements It 
turnished in a wide range of 

types (self-contained instrument 
pilot control), bodies, and trim 
your = specification For water, 
steam, air or gas. No. 119 single seated, 
No. 114 double seated, sizes 1” to 6” 
screwed standard or extra heavy 
flanged. Direct or reverse acting lest 
ed and approved by leading engineers 


and contractors — the answer to you 
regulator problems No. 114 & No. 119 
REGULATOR 


Pressures to 300 psi 


reduced to xero. 
—o—_ 7 TT Bronze, semi-steel or 

steel bodies 

Spring loaded, inter- 


pressure regulators * float boxes changeable diaphragms 
temperature regulators For water, oil, steam, 
pop safety valves * relief valves air or gas 
float valves * balanced valves 
pump governors * strainers write FOR CATALOG 
NO. 53-F 





O.C€C. K€CKCEF 2 omran. 


400 West Madison Street * Chicago 6, Illinois 
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when in the dark... 


WY.) anc: - 


for Outstanding 
New Advances in 


Air Conditioning Outlets 


r-occ-c meee ee nee eK 1 


' 

| 

| 

! 

! 

REGISTERS \ | 
GRILLES | 
! 

1 

| 

| 

1 


SCOOPMASTER 


Complete Catalog... 


Eliminates sheet metal collar—directs and controls air 
For Quality, Originality, =—S 

Economy and Fast Deliv- 

ery—your best choice is 

Stewart for Industrial and ov 
Commercial Registers — 

Grilles and Air Controls. 

You'll find one to suit 

your every need in the 

new 28 page Catalog 

#53. 


c@r@wer@e ee eee edoe ew @ @ ee @ ee oo oe 


SINGLE BANK OUTLET 

















@Berrce---s 











obs in 





Triple Bank Registers Individually Adjustable Fins 


adnewe wow eee e a dk 


Opposed-Action 


Valves 


optional with all Supply 
and Return Air Registers. 


SCOOPTROL 
Deflects and controls the air 
from a supply duct inte o collar 


MANUFACTURING CO., INC. 


Grove Ave, Essex County, Cedar Grove, W J 


Representatives in the Principal Cities of United Stotes, Canada and the West Inaies 
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Upjohn gets “baker’s dozens” 


Air moisture troublemaker in many processes could 
Upjohn’s sponge 
Kathabar 

haker's 


to Gel 


play havoc in the processing of “Gelfoam, 


like material for the control of bleeding in surgery 
humidity conditioning helps provide Upjohn with 
dozen” production by delivering uniformly dry au 


foam baking ovens cutting drying time, saving tuel, and 


maintaining product quality and uniformity 
the numerous instances in’ which 


[his ts just one of 


Kathabar’'s 


chemical process industries. Manutacturers of plastics, petro 


direct dehumidification is cutting costs in the 
chemicals, pharmaceuticals, rubber, photographic film, mili 


Kathabar air 
Installa 


tary powders, and many other materials use 
conditioning for production, packaging and storage 
tions range up to more than one hundred thousand cfm in 
capacity. 

Look 
“straight line” 
Write for literature Group K-53-3, on your letterhead, please 


humidity conditioning now as a 


Kathabar 


to “perfect weather 


into 
production every day 


SURFACE COMBUSTION CORPORATION, TOLEDO, OHIO 


ALSO MAKER OF 


Surface NDUSTRIAL FURNACES 


— HEATING 


janitrol AUTOMATIC SPA 
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Wired Assemblies Division 


CORNISH WIRE CO., inc. 


Rutland, Vermont 


NEW BOOKS & REPORTS... 


3 inch te 12 inch, for 250-psi Water Pressure Plus Water Hammer, 
, 
» 


5 cents; and A Mechanical Joint for Cast-lron Pressure Pipe and 


Fittings 45 cents 


Standards for Steam and Hot Water Coils 

Tentative Standard Code for Testing and Rating Steam 
Coils, Bulletin 200, has been issued by the Heating and 
Cooling Coil Manufacturer's Association. 


provide definitions, a description of apparatus, general 
calculations and 


These standards 


lest procedure, nomenclature, formulas. 
Similar standards for 


vraphical representation of re sults. 
testing and rating hot water coils are given in Bulletin 


No. 201. 
The Heating and Cooling Coil 
ation is located at 2159 Guardian Bldg... 


Manufacturers’ Associ 
Detroit 26. 


OTHER BOOKS AND REPORTS 
REVIEW OF ASTM RESEARCH 


view as published in the December 1952 and January and 
Kebruary 1953 ASTM Bulletins. 
the work of the various technical committees of the society 
as of May 1953 
Copies of this 22-page pamphlet are available, without 
charge, from the headquarters of the American Society for 
| Testing Materials. 1916 Race St.. Philadelphia >. 


reprint of the re 


The material summarizes 


FIRE PREI I VTION CODE a code prescribing regu 


lations governing conditions hazardous to life and property 


ea —- 


where Cooling Towers 








must be QUIET. 


specify Binks new Series ''B” Towers 





Binks Series ‘B’’ Mechanical Draft Towers are establishing 
new performance standards for NOISE-FREE operation be 
cause they employ squirrel-cage blowers operating at slow 
speeds. Their design also provides much simpler mainte 
nance because the operating parts are located in the DRY 
AIR stream—never come in contact with corrosive, moist 
exhaust air. 


Available in capacities from | to 108 tons, Binks Series “B’ 
Towers are ideal where quiet operation is essential—for ex 
ample, hospitals, hotels, apartment buildings, private homes, 
commercial establishments, etc 


Binks Manufacturing Company 
3118-38 Carroll Ave., Chicago 12, Il. 


/ 
ine of natural and mechanical 


EVERYTHING / OK 
t/, draft cooling towers. Absolutely 


Ak VG no obligation 


Engineering data... FREE! 


Send coupon for informative 
bulletins containing selection tables 
dimension data and general 


specifications about Binks complete 


A COMPLETE LINE OF NATURAL DRAFT 


AND MECHAN‘CAL DRAFT. )4 COOLING TOWERS AND INDUSTRIAL = SPRAY NOZZLES 


REPRESENTATIVES IN ALi PRINCIPAL CITIES + SEE YOUR CLASSIFIED PHONE DIRECTORY Dutiibmmebwieaeee 


Binks Manufacturing Company 
3118-38 Carroll Ave., Chicago 12, Il! 
Gentlemen: Please rush me Bulletins on the following 
towers 
Natural Draft 


Blower-Type Propeller-Fan 


' wd ONE — 
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Ask yourself 
these questions: 


1. Are the unions you're us- 
ing designed having a 
truly spherical ball joint 
with brass seats recessed 
for protection and free- 
tow? 


. De they have octagonal 
ends for easy tightening 
by ony type wrench? 

. Are they plainly marked 
for 3002 pressure? 


. Are they made of Aijr 
Furnace Malleable tron 
with a tensile strength of 
55,000 p.s.i. and air 
tested before shipment? 


If you can’t answer ‘‘Yes’’ to all these 
questions, you're not using 


JEFFERSON UNIONS 


: and you're not taking advantage of all these 
features which are back of Jefferson's reputation for 
high quality, maximum service and economy at a slight!y 
higher cost 

The Jefferson line includes: WOG 20008 to 2” and 
1000#% to 4” in Jefferson 400% brand straight through 
unions, union ells and union tees; flange unions; AAR 
male and female unions: Enduro 300%, Excel 250 # and 
Master 1502 unions. All types also available with all 
iron seats. Underwriters approved. 

Contact your nearest distributor or 
us direct for your requirements. 


JEFFERSON UNION CO. 
607 West 26th St., New York 1, N. Y. 


65 Gooding St. 


35 Fietcher Ave. 
Lockport, N. Y. 


Lexington 73, Mass. 





PRECISION 


Engineered 


---for air 
conditioning 
and hot water 
circulating! 


LOW COST 
ALL PURPOSE 


CENTRIFUGAL 


Compact, highly- 

efficient utility pumps 

built with the same engineering 

know-how and ruggedness that have made 

Jacuzzi the world leader in centrifugal-jet pumps 
Ideal for air conditioning systems, food processing 
plants, cooling towers, swimming pools, sprinkling 
lawns, and hot water circulating. Mount them at 
any angle. Six discharge positions. 4% thru 5 H.P. 


Get the facts! 


@ 

Before you 
BROS. INC. buy any 
centrifugal 2? 
pump, read * 
bulletin "a fi 
JGP-2 { 


« 
> 


RICHMOND, CALIFORNIA 


Also 
St. Lewis 23, Missouri Binghamton, New York 
Portland 14, Oregon Monterrey, Mex 
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Monarch 
NOZZLES 


WASHERS 


These are ‘‘non-clogging” 

nozzles with a single large 

tangential lead hole to the 

swirl chamber that will never 

clog from any impurities small 

enough to pass through the orifice. 

Swirl chamber is conical on both ends and 

pivots liquid like a top to produce an excep- 

tionally fine, evenly distributed, balanced spray 

of about 80° included angle. Wider spray angles 
up to 130° can be furnished to order. 

Standard material Brass. Also available in 
Stainless Steel and Monel. Pipe sizes from 1," 
to 1". VY" size is 1-5/16" long and made from 
5/4" square stock. 


Write for Catalog 6-A 


MONARCH MANUFACTURING WORKS, 
INC. 


2523 E. ONTARIO $1, PHILA. 34, PENNA. 


CANADIAN SALES AGENT (EXCEPT 8.C.) CANADIAN 
GENERAL FILTERS LTD., 2679 DANFORTH AVE., TORONTO 13. 


It’s SIMPLE To Control VIBRATION 
and NOISE with Elasto-Rib... 


ww 
yo 
NO CEMENTING 


Lo 
Y co, 





Elasto-Rib effectively stops transmission of vibration 
and noise by utilizing the elastic and damping prop- 
erties of both cork and rubber. 

It is fast and easy to instoll. For most machine appll- 
cations, no bolts, lag screws or cement are required. 
Sheets 24° x 36” can be sawed or cut to size as 
needed. 

New, illustrated booklet tells all about Elasto-Rib and 
how to install it. Ask for ER-701 and free sample. 


Representatives in Principal Cities 


INC. 
48-01 F 32nd Place, Long isiand City 1, N. Y. 
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NEW BOOKS & REPORTS 


PROTECT Valuable Equipment ssw. tuciutad a sesionson te prevenion of ds 


explosions, gas piping and appliances, liquefied petroleum 


D co gases and mechanical refrigeration and welding and cut 
ting 
The 1953 edition is available from the National Board 
rude STRAINERS 


of kire Underwriters. 85 John St.. New York 38. 
REGULATOR 


VALVE J* SELECTED VALUES of PHYSICAL and THERMO 
ADSCO STRAINER DYNAMIC PROPERTIES of HY DROCARBONS and RE- 

4 ' LATED CARBONS—Comprising the Tables of the Ameri 

can Petroleum Institute Research Project 44 as of Decem 
ber 31, 1952. The book has been published for the Amet 


ican Petroluem Institute by the Carnegie Press. Carnegie 





with 






oO 


Institute of Technology, Pittsburgh. It is priced at $7.00 


a copy 









® Uniform, snug fit of screen 
in ADSCO Y-type Strainers 
is guaranteed by gasketed 
cap and tapered seats. When 





PROCEEDINGS of the AMERICAN POWER CONFER 
I VC Ib proceedings of the confe rence sponsored by the 
Illinois Institute of Tee hnology. March 25-27, 1953. Of 






Y-TYPE 
















furnished with semi-steel STRAINERS . . . 

hedy thf wind hom ™ special interest in the section on Mechanical Sessions are 
sheet screen, these strainers are of 250 Ib. design. Screen a Symposium on Industrial and Institutional Plant Oper 
ratios as high as &-to-1. Bodies and screens of other metals ation and a session on Problems of Fuel Conversion. 






furnished for higher pressures and temperatures. Write for 
Bulletin 46-50B, 





Papers reprinted from the Heating and Air Conditioning 










; Sessions are under the following headings: Heating of 
AMERICAN [)ISTRICT STEAM COMPANY, [NC. Modern Homes; Heat Pump Research and Applications; 
Nontit Tonawanda, New YorK Residential Air Conditioning; and Residential and Com 

Since 1977 mercial Heat Pumps. 





TP) pif “Floor-Level” 


“our 4 ‘BEAR' DY-NAMIC FE No « BASEBOARD 
BALANCING machines . | a | A CONVECTOR | 


turn out 1000 pieces a day... 


each balanced to our tolerance in less then fi 
two minutes!” says Thompson Morrison, Vice 

President of Morrison Products, Inc., ‘Cleve- / 
land, Ohio. Shown are two of the four ‘‘Bear’’\ 
Dy Namic Balancing Machines which have 
VY been in operation here since 1945. 































“When blower wheels are balanced 
STATICALLY only, DY-NAMIC un- 
balance is often increased that's 
why we use the ‘Bear’ method, which 
takes care of both static and dy-namic 
balance in one operation.” 




















“We found that Dy Namic Balancing 
of cooling fans reduces vibration, 
lessens bearing wear and noise, and 







> Solves Wall-to-Wall Carpeting Problems 
Rugs laid up te — not under — cover 


fesults in greater customer accept 
ance of out products.” 


> Directs Warm Air Away From Wall 







Like hundreds of otherindustrial = with minimum capital invest- Keeps walls clean 
plants, Morrison Products Com- ment. Reduce noise, vibr: ath mn, 

vany has discovered that ‘‘Bear’’ friction, be: iring failure thru Dy- P . 
Dy-Namic Balancing Machines Namic Balancing. FREE MANUAL > Simple Installation 





attain highstandardsofaccuracy shows h at Write: a |e Mf. New snap-on element hangers solve field 
tion rates s So., Dept. H-16, Roc . Ul. . 
atfavorable production ratesand  _Co., Dept Rock Islanc alignment problems. 


‘REAR’ 


NG STATIC. AND DY-NAMIC BALANCING MACHINES 


balance rotating parts weighing from 4 oz. to 8 tons 











Write today for literature and prices. 


REMPE COMPANY 


342 WN. Sacramento Bivd., Chicage 12, Hilinois. 
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“Hasten with that KEY-TITE, knave, 
the rain is almost on us.” 


The perfect WATERPROOF 
sealer for pipe joints 
carrying water, gas, and 
low-pressure steam 

Write for free sample today! 


SEALS TIGHT... 
BREAKS RIGHT! 


A Product of KEY COMPANY 
2617 McCasland «+ East St. Lewis, Illinois 


FOR EFFECTIVE SPRAYING 
AT LOWER COST 


remember final control is 
the SPRAY NOZZLE you use! 


In design _ . choose the Spray Nozzles that give you prop- 

er performance, with exact ea pattern, impact, spray 

angle and capacity. In application ... be sure the noz- 

zles as supplied are produced to close tolerances. Metal- 

lurgically, make certain the spray nozzles fit your use. 
With Spraying Systems you can be sure of spray noz- 

zles to meet all three requirements. Let 

Spraying Systems Co, recommend Spray 

Nozzles to meet your needs best. 


YOUR GUIDE TO SPRAY NOZZLE SELECTION 
Spraying Systems Co. Catalog No. 22... 
32 pages, with complete performance data, 
Also write for Catalog 23... Pneumatic 
Atomizing Nozzles. 


SPRAYING SYSTEMS CO. 


3219 RANDOLPH STREET @ BELLWOOD, ILLINOIS 


FOR EFFICIENT SPRAYING MAKE SURE THE NOZZLE IS RIGHT 
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easy to read— 


easy to remove 
no glare, no parallax 


separate units 


exclusive 

magnetic access 
door—no screws, 
latches, handles 


easy zero check 
i 


a new draft gage! 


the HAYS Vertiscale ) ou designed this draft gage! You asked 
for these features! ¢ Accessibility from the front makes possible 
easy “one man” method of quickly checking zero, (The fast 3-way 
cock with test fittir g is standard on the Hays Vertiscale). ¢ Simple 
maintenance individual units can be quickly removed for in 
spection or adjustment. Removal does not affect other units in the 
case, does not disturb calibration of unit being re-installed, « No 
parallax—design eliminates reflections regardless of viewing angle 
¢ No glare—internal fluorescent lighting is standard. « You get 
all these values plus functional styling in the Hays Vertiscale 
draft gage! ¢ Write today for full injormation on the Hays 
Vertiscale Bulletin 52-1060-210 


THE HAYS CORPORATION 


MICHIGAN CITY 14, INDIANA 


IF THE AIR IN YOUR PLANT IS 


len 


No problem too tough- 
whether your air is London 
Fog thick or Sahara Dry- 
gaseous or dusty- smoky or 
hot... MUCKLE VENTS 
remove it quickly and ef- 
ficiently. These streamlined, 
propellerdriven,roofmount- 
ed ventilators are designed 
with motor out of the air 
stream to effectively pull out 
either wet or dry air. 
MUCKLE VENTS are a 
completely weatherproof 
packaged unit ready to be 
installed with a minimum of 
expense and work, available 
in wide range of 15 sizes 
from 254 CFM to 10280 
CFM. 


LET MUCKLE VENTS A} 
INCREASE EFFICIENCY," 
IN YOUR PLANT! 


SOME TERRITORIES OPEN FOR 
SALES REPRESENTATIVES 


MANUFACTURING CO. OWATONNA, & MINNESOTA 


WRITE 





REDUCING 


VALVES 


No. 700 illustrated Water pressure 
reducing 300 Ib, initial to 50 tbs. deliv- 
ery. Spring-diaphragm type for noiseless, 
dead end service, Large flow passages. © ‘ 
Tight closing. Designed for maintenance without removal from line 
Compact. Dependable. Other types available. GET BULLETIN 148 
Call Your Supply House or See Classified Phone 
Directories for Nearest KLIPFEL Agent. 
Missouri Ohio 
St. Louis Cincinnati 
Kansas City Cleveland 
Montana Oklat 
Billings Sg Utah 
New York Salt Lake City 
Buffalo Washington 
New York Spokane 
Syracuse Pennsylvania Seattle 
New Mexico Pittsburgh Wisconsin 
Albuquerque Philadelphia Milwaukee 
North Carolina Texas 
Greensboro Dallas 





Tennessee 
Memphis 
Nashville 
Knoxville 


Ilinois 
Chicago 
Indiana 
Phoenix Evansville 
California Indianapolis 
San Francisco Louisiana 
Los Angeles New Orleans 
Colorado Massachusetts 
Denver Boston 
Florida Michigan 
Tampa Detroit 
Georgia Minnesota 
Atlanta Minneapolis 


Alabama 
Birmingham 
Arizona 


Oregon 
Portland 


Canada 
Montreal 
K-94! 


INC. 
OHIO 


VALVES, 
HAMILTON, 





\ 


Nicholson Steam Traps’ 


LARGER ORIFICE 
SAVES 4 WAYS 


A for This Firm 


A large mid-West plant recently was able to re- 
place 114," mechanical traps with Nicholson %, 
thermostatic traps. Because, with much larger valve 
orifice, Nicholson traps feature 2 to 6 times average 
drainage capacity. In addition to ‘excellent’ heat 
transfer results, they find the smaller traps cut these 
4 costs: traps, installation, piping, and steam cost 
(radiation). 5 types: size %," to 2"; press. to 
250 Ibs. 





Bulletin 
853 


198 Oregon St., Wilkes-Barre, Pa. 


CUA NICHOLSON 


TRAPS - VALVES: FLOATS 











NEW BOOKS & REPORTS... 


Priced at $6.00 a copy, the book may be ordered from 


the Illinois Institute of Technology. Technology Center. 


3300 S. Federal St.. Chicago 16 


IND MOISTURE PRODUCTION OF LAYING 


preliminary results obtained from the study con 


HEAT 
HENS 
ducted with the poultry respiration calorimeters of the 
Div. of Farm Buildings and Rural Housing. U.S. Dept. 
of Agriculture. The paper presents the effect of tempera 
ture. humidity and other environmental variables on egg 
and meat production, Also presented are heat, moisture 
and ventilation problems encountered in poultry housing. 

The article first appeared in Agricultural Engineering. 
published by the American Society of Agricultural Engi 


neers, Saint Joseph, Mich. 


RULES AND REGULATIONS FOR THE INSTALLA 
TION, MAINTENANCE AND USE OF PIPING, AP. 
PLIANCES AND FITTINGS FOR GAS 
Visions published by the Dept. of Public Utilities. Rich 


( omplete re 


mond, Va. Included in the revisions are sections out 


lining the responsibility for payment of the cost of re- 
locating gas meters and elimination of the interior trap 
door requirement for floor furnace installations. In ad 
dition the detailing of conversion burner test requirements 


has been omitted. 
The Dept. of Publie Utilities is located at 900 FE. Broad 


St.. Richmond 19. Va 


hyfitatle Tformers! 


ff | : | 
(((\, 


~ 


« Western Rotary 
Ventilators... 


offer maximum exhaust ca- 
pacities, superior balance de- 
sign, and lifetime guaranteed 
bearings. 


Check Sweet's or A.E.C. for 
complete data. Wholesalers 
coast-to-coast handie the 
Western line of rotary, sta- 
tionary, continuous ridge 
directional ventilators and 
exhaust fans. Order from your 
local jobber. For further in- 
formation write 


Merry Anders 
turns in a profitable 
performance in 


“ How to Marry 

a Millionaire” Y) 
in CINEMASCOPE = /, 
a 20th-Century Fox production / 


Color by Technicolor 





WESTERN ENGINEERING & MFG. CO. 


* Venice, California 


4114 Ocean Park Avenue 
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RO-FIN TUBES 


IDEAL SURFACE FOR HEAT TRANSFER 


INSTANT HEAT! 


FOR COLD MORNINGS, 


HARD-TO-HEAT PLACES 


EASY TO INSTALL WHEREVER 
TEMPORARY OR PERMANENT COMFORT HEAT IS NEEDED 


CHROMALOX Unit Heaters quickly 
and economically give needed 
warmth wherever heat is required 
Air is forced across CHROMALOX 
Finstrip elements by a quiet fan 
and directed into the desired areas 
by adjustable louvers. High velocity 
discharge assures adequate supply 
ot heated air. Units are available 


with manual or automatic controls 
in 1.5 to 15 KW. capacities 





WRITE FOR 

COMPLETE CATALOG 
It shows compl line of Ch | 
Unit heaters lable for p 

or temporary installation. Send for 
your copy todey. 

















EDWIN L. WIEGAND CO., 761° THOMAS BOULEVARD, PITTSBURGH 8, PA. 


TOURNEY RADIATOR COMPARY 


209 CANAL STREET * ROME +* NEW YORK 





THE NEW 
DISTRICT HEATING 


HANDBOOK 


THIRD EDITION 


An Entirely New Volume — 529 Pages 
15 CHAPTERS — 6”x91/,” 


GROWTH AND PRESENT STATUS 
ECONOMICS OF DISTRICT HEATING 
GENERAL DATA 

DISTRICT HEATING PLANTS 

WATER CHEMISTRY AND CORROSION 
STEAM DISTRIBUTION 

METERING 

BUILDING HEATING SYSTEMS 
CONSUMERS’ PROCESS EQUIPMENT 
CONSUMERS’ ACCESSORY EQUIPMENT 
ESTIMATING STEAM REQUIREMENTS 
ECONOMICAL USE OF STEAM 

RATES 

SALES ACTIVITIES 

HOT WATER FOR DISTRICT HEATING 


Price $7.00 


NATIONAL DISTRICT HEATING ASSOCIATION 
827 N. EUCLID AVE., PITTSBURGH 6, PA. 
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ELECTRIC HEATING AT ITS BEST’ 


MINERALLAC 
Perforated 


STRAP 


Versatile Hanger Iron 





Safely supports hanging pipes, con- 
duits and cables up to 500 Ibs. 
Made of %¥,-in. 18 gauge electro- 
galvanized steel (also available in 
Everdur, copper, brass or alumi- 
num). Precision made—perfora- 
tions do not vary. ‘'/,-in. holes on 
Yo-in. centers. Comes in 10-ff. 
coils and 5 and 10-ft. straight 
lengths. Available in other lengths 
also. 
Send for literature and prices 
Specify 

MINERALLAC 

HANGERS, CLIPS, 

STRAPS, BUSHINGS 


MINERALLAC ELECTRIC 
COMPANY 


23 North Peoria Street 
Chicago 7, Illinois 


MINERALLAC 





HAJOCA ~|~ | 4 
has what you need in 3 


CONTROLS 


Whenever you need con- 

trols of any type, for any 

purpose, the quickest way 

to get exactly what you need is to call your nearest 
Hajoca Branch. 

Hajoca distributes the leading lines of temperature, 


pressure, humidity and special-purpose controls, in- 


cluding: Minneapolis-Honeywell; Perfex Corporation; 
Detroit Controls Corporation; Penn Controls, Inc.; 
Manning, Maxwell & Moore, Inc.; H. O. Trerice Co.; 


White-Rodgers Electric Co.; Ranco, Inc. 


HAJOCA CORPORATION 


General Offices 
Jist & Walnut Sts., Philadelphia 4 
35 Branches Serving the Atlantic Seaboard 


Consult your local phone book 


HEATING ant COOLING 
pr OO 


{ A full line of sizes now available 
to meet all industrial requirements. 


Send for catalog. 


) 
bene 


THE G4O MANUFACTURING COMPANY 
New Haven 8, Connecticut 
Pioneer Manufacturers of Square Finned Tubing in the 








United States 
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‘MEETINGS & CONVENTIONS... 


ELIGHTH ALLANDUSTRY REFRIGERATION AND 
11R CONDITIONING EXPOSITION, 1346 Connecticut 
Ave., N.W., Washington 6, D.C. November 9-12, Cleve- 
land Public Auditorium, Cleveland. Emphasis will be on 
marketing opportunities for retail establishments. 


NATIONAL ASSOCIATION PRACTICAL REFRIC. 
ERATING ENGINEERS, 435 N. Waller Ave., Chicago 
444th annual convention, November 10-13, Purdue 
University, West Lafayette, Ind. Guest of honor is Prof. 
H. G. Venemann, retiring professor of refrigeration. 


IBR SCHOOL OF MODERN HEATING—Fall and 
early winter schedule includes schools in Scranton, Pa., 
Koch Conly Post American Legion, 415 N. Washington 
St., November 17-19 and in Providence, R.1., Providence 
Gas Co. Auditorium, December 1-3. Tuition is $28. 
Those wishing further information may obtain it from the 
Institute of Boiler and Radiator Manufacturers, 60° E. 


12nd St.. New York 17. 


NATIONAL WARM AIR HEATING AND AIR CON. 
DITIONING ASSOCIATION, VA5 Publie Sq., Cleveland 
14—40th annual convention, December 2-3. Hotel Cleve- 
land, Cleveland. ‘The convention will commemorate four 
decades of association service to the central warm air 


TYPE F43A | 





A DUAL SWITCH THERMOSTAT 
FOR USE FROM -150°F to + 600°F 


Manufacturers with thermal control problems 
similar to those encountered in water baths, 
industrial ovens, hot plate presses, coffee 
roasters and heating equipment should 
investigate the Type F43A dual switch ther- 
mostat. It is a precision-built temperature 
control available with a wide variety of ther- 
mal assemblies and switches for use between 
-150° F and +600° F. It can control two 
separate circuits simultaneously as required, 
for instance, in an air conditioning system 
where a fan control and compressor control 
are required. 

Write for bulletin #3-4 which gives full 
specifications. 


UNITED ELECTRIC CONTROLS COMPANY 
87 School Street, Watertown, Mass. 


STANDARD & SPECIAL THERMOSTATS 
& PRESSURE SWITCHES 
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Send for This Useful 
Reprint Volume 


“CORRECT. PRACTICE 
INDUSTRIAL PIPING” 


— All-New Second Edition — 
196 Pages — 8'/2” x 11” — $1.50 


This practical book is made up of outstanding 
papers and data on industrial piping selected 
from past issues of “Heating, Piping & Air 
Conditioning.” It is a most comprehensive 
collection of case studies, showing how various 
difficult piping problems encountered in differ- 
ent industrial plants were successfully worked 


out by piping experts. 


Design, installation, operation, and mainte- 
nance . . . steam, air, gas, oil, process, water 
and refrigeration piping . . . piping in pulp 
and paper and steel mills, in automobile plants 
and breweries, in the food and chemical and 
textile industries, and in many other types of 
manufacturing plants are dealt with from 


many different angles. 


Send $1.50 today for this book to the 
address below. 


KEENEY 


PUBLISHING COMPANY 


6 North Michigan Ave. Chicago 2, Illinois 
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THOUSANDS OF AUTOMATIC 
HEAT DEALERS SWEAR BY 


GORTON VALVES 


Steam jobs can only be 
as efficient as the 


venting valves used. 


Many inefficient 

steam jobs need 
GORTON VALVES 
to make all radiators 


heat quickly and evenly. 


Join the thousands of 
Automatic Heat dealers who have 


used GORTON VALVES for years. 


W rite today for free, interesting 


data and prices. 


GORTON HEATING CORPORATION 


Since 1887 —— Manufacturers of Heating Equipment 


CRANFORD e NEW JERSEY 


qv> 


ENCLOSURES 
with AIRFOIL” Pinned Radiation 


_— eeettnne Saat If 


@ Modern, streamlined heating installations to fit 
any architectural need. 


@ Low cost radiation units which are simple to install 
and have a custom-made look. 


WRITE FOR DETAILS - pad itera 


Mode by 
the producers 
of famous... 


BRAND 


an BASEBORRD HEATING 


*TRADE NAMES OF . . 
RADIANT*RAY RADIATION,INC. 


900 W. MAIN STREET NEW BRITAIN, CONN. 





MEETINGS & CONVENTIONS .. . 


heating and air conditioning industry. Topics to be dis- 
cussed include selling, new markets, new developments and 


latest research. 


{MERICAN SOCIETY OF REFRIGERATING ENGI- 
VEERS, 40 W. 10th St... New York 18-—49th annual meet 
ing, December 6-9, Shoreham Hotel. Washington, D.C. 


DELAVAN Type WF VATIONAL CONSTRUCTORS ASSOCIATION, 50 FE. 
NOZZLE... bist St... New York—-annual meeting. January 12-14. 


66 ded - Hotel Commodore, New York. he association is com- 
je gor posed of firms engaged in the design and construction of 
Metal Cleaning chemical plants, steel mills and petroleum refineries. 
@ Industrial Washing 
Machines 
© Spraying Heavy {MERICAN SOCIETY OF HEATING AND VENTI.- 
Liquids LATING ENGINEERS, 62 Worth St... New York 13 
Annual Meeting, January 24-27, 1954, Rice Hotel, Hous- 
© Gravel Washing : ton, Texas. See pages 155-157 for further details. 
@ Coal Washing 
. and many other 7” 
industrial applications. —s PLANT MAINTENANCE & ENGINEERING CON. 
FERENCE AND SHOW fifth annual meeting. January 


——_ 
Write for Catalog 31 - 25-27. 1954. Chicago. The conference will be held at the 
Hotel Conrad Hilton and the show will be at the Interna 
DELAVAN MANUFACTURING CO. tional Amphitheater Industries to get special attention 
include sheet metal. power and mechanical service equip 
or; ile aoe pre Comat ment The meeting will be divided into three general 
; R 16 sectional conferences and 10) round table 


*SSTOTIS 





Always Install a PARAGON 700 Series 7-Day Calendar Time Switch 


When you install a 700 Series Time Switch on a heating job, you insure 
economical operation and customer satisfaction. For example, it's , 

simple to set the dial to switch to a lower thermostat setting automati- 

cally Saturday noon, then switch back to the higher setting earlier than © fully AUTOMATIC ¢ completely FLEXIBLE 
usual Monday. At the same time a regular switching schedule for night @ instantly CHANGEABLE 
shutdown of the heating system can be maintained the rest of the week Dial graduated in hours and half 
You can accurately set operations from ON to OFF or from OFF to ON hours days distinctly marked 
at different hours each day if necessary . day and night periods clearly 
or you can omit any days desired. You can set it in advance for automatic separated Available in 24 126 
control of a week's operations —— yet make changes instantly when neces- and 240 volts; 25, 50 and 60 cycles 
sary! Send for complete details — now! Ask for bulletin No. HP-5207." Prices as low as $29.50 list 44a 2288 


as close as 3 hours apart 


WORLD S LARGEST EXCLUSIVE 
PARAGON ELECTRIC COMPANY wz cuss, Sosmursctonee orm 
WISCONSIN CONTROLS FOR ALL PURPOSES 
TWO RIVERS, WISCONSIN 
|'PIPE WELDING TOOLS THAT MAKE 
WELDING PAY 
Pipe Clamps 
Flange Clamps 
Elbow Clamps 
Angle Clamps 
Pipe Markers 
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rwoO SIZES 
2 to 8 in, 8 to 16 in 
Light—Adjustable— Fast 


s 

‘ 
4 

‘ 
‘ 


Look Better — Last Longer 


Superior workmanship and finish in heavy-gauge 
metal ussures installations of lasting beauty. The Jewel System of Pipe and Fit 
Most designs stamped in any thickness, up to » Ere Ready f he Weld 
one-fourth inch, from any metal. Catalog No. ting Erection Ready for the ek 
36 illustrates all designs and gives complete Keeps the Welder Welding Instead of Waiting 


working data. Free on request, CUTS ERECTION COSTS 


Diamond Manufacturing Co. Modernize Your Own Methods and Tool Equipment 
Box 41 Wyoming, Pa. ‘JEWEL MANUFACTURING COMPANY 


Sales representatives in all principal cities 1841 University Ave., St. Paul, Minn. 


\/ 
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ae DON’ 
ON’T GET CAUGHT WITH YOUR GE Picturing @ NEW Size 


PIPES DOWN... 
Mettler “FAN-AIR” Gas surner 


LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 





Portable 


Electric PIPE THAWER 


SOLVE YOUR FROZEN Will safely thaw copper and lead tubing or water 


WATER PIPE PROBLEMS pipe lines in a few minutes. No open flame 
WITH THE Does job thoroughly by electronics No dig 
ging into frozen ground or tearing out walls 
Proved superior in operation and economy 
Tried and tested nationwide by farmers, ranchers 


maintenance men, plumbers, hospitals, factories 
ONLY 


resorts, hotels and institutions, etc., et« 
cables +94°° 


Complete including two 20 ft 
pipe clamps and instructions 


THERM-0-TRON FACTORY 
PIPE THAWER 


SUPER INDUSTRIAL | 


Are 
+ Model 4F-R + Compact Low-Price Gas Burner 


Welders! 

Another new current development designed for those small 
A RANGE OF SIZES FR M 80 AMPS T difficult jobs where price is a factor, The smallest model in the 
peaches teas ims ss sale m4 Mettler Series, this burner has all the outstanding ‘Fan-Air" 
conned fer cennetiaens of detian nb Gon features. The efficiently designed single burner unit has a full 
struction . Efficient low cost opera 1) M200A (2) M300A (3) M400A capacity range from 100,000 to 750,000 BTU hourly input. Not 
tien ees Se See - Dependable TRINOL Welders a just a gas burner but a COMPLETE AND FULLY AUTO 
construction maintenance and repair , and Money! aT ot ae MATIC MECHANICAL DRAFT GAS BURNER SYSTEM fac 

tory tested and ready for application when received. 12 


Write—wire—phone today for particulars and catalog sizes. 5 to 500 H.-P. 


Jobber and Distributor Inquiries Invited! 
The METTLER CO. Inc. 


TRINDL PRODUCTS, LTD. chicsge te it = LOS ANGELES 63, CALIF 
PPEARANCE SELLS STEDCO g _For fully automatic 











A 
but . ‘ ' 
cae | ——_ air venting 


EFFICIENCY 


1S THE UNDERCOVER 
STORY 


Write for complete 
details on the most 
efficient radiation 


Cee Pree . d f limited installati 
esigne ‘or limited space installations on 

Kingsten, Penne. = hot water heating systems. Self-clesing, fleat- 
Wilkes Barre, Penna. : operated valve gives positive cots tar con- 
tinvous venting. Non-ferrous metals. Ne air 
chamber required. Pressures up to 30 tbs. 
Vertical mounting only. Size 3-3/16" « 1,” 
with Ve" LP. male connection Prompt 
livery from your jobber. 





< 


did you moke a uote 
about the important 
22/2 MAID-O’-MIST, inc. (i 


3217 NORTH PULASK! ROAD, CHICAGO 41. ILLINOTS 


For venting baseboard radiation 
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Powered Roof Fans 
Upblast Roof Fan or Equilateral 
Hooded Roof Fan for positive 
dispersal of all fumes or as a 
fresh air supply unit. Constructed 
of = finest al gauge metals 
completely arc welded to insure 
a weather ught seal Sizes 12” 
through 60” Capacities to 84 
000 cim 

Write for free catalog 


Trenton 
5, 
New 
Jersey 





PROGRESS MINDED 


MECHANICAL ENGINEERS 
KENNARD CORPORATION 


has immediate need for a Top Flight 
Mechanical Engineer, experienced in 
the field of Air Conditioning. 


The man we want must have both field and factory training. 
If you are presently engaged in this kind of work, and wish 
to participate in the growth and prosperity of a young and 
growing organization, write to F. W. McKenna, Chief Engi- 
neer, 1819 So. Hanley Rd., St. Louis 17, Mo. Include a 
complete resume of your experience in first letter. If you 
have the qualifications we are looking for, you will be 
invited to St. Louis for a personal interview. 











i 


N 
NT tte and QUIET OPERATIO 
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give EFFICIE GH VELOCITIES 
one ttttit ia 
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FULL RANGE OF SIZES AND TYPES - 
@ SINGLE BANK OF ADJUSTABLE BARS 


(horizontal or vertical) 


© DOUBLE BANK OF ADJUSTABLE BARS =" "' “rishi te 


(vertical in front and horizontal in back or 
vice versa) 


@ ADJUSTABLE MULTI-LOUVRE VALVES 


(for all four above types — with lever on face) 


ee 


Write for complete information 


REGISTER CO. 


Bo. tere’ ual. 
muiti-lou 
6600 CLEMENT AVENUE 
CLEVELAND 15, OHIO 








Address Changing? 
Tell Us AT ONCE! 


A new postal regulation relating to the handling of un 
delivered mai} may result in some issues of Heating, 
Pipmg & Air Conditioning being thrown away instead of 
being returned to us as they have been in the past 
for remailing to your new or correct address 

To avoid missing any issue of Heating, Piping G Ai 
Conditioning it is more important than ever to report 
both your new and old address to us and your post office 
Deadline is the 8th of the preceding month for the next 
issue, Send changes and new local postal delivery 
zone to 


HEATING, PIPING & AiR CONDITIONING 
6 N. Michigan Ave., CHICAGO 2, ILL. 











MEETINGS & CONVENTIONS 


discussions. One of the sectional conferences will deal 
with “Corrosion Control and Prevention.” 
Further information may be obtained from Clapp & 


Poliak, Ine., 341 Madison Ave.. New York 17. 


VATIONAL ASSOCIATION OF CORROSION ENGI 
VEERS. 1061 M & M Bldg.. Houston 2—Tenth Annual 
Conference and Exhibition, March 15-19. 1954, Kansas 
City. Mo. Co-chairmen are F. L. Whitney. Jr. Monsanto 
Chemical Co.. St. Louis and H. L. Bilhartz. the Atlantic 


Refining Co.. Dallas 


{WERICAN WELDING SOCIETY, 33 W. 39th St... New 
York 18-1954 National Spring Technical Meeting. May 
1-7. Hotel Statler. Buffalo, N.Y. The 1954 Welding and 
Allied Industry hx position will be held at the Buffalo 
Memorial Auditorium, May 5-8 


OWL HEAT INSTITUTE OF AMERICA, INC... 500 
Fifth Ave.. New York 36--32nd annual convention, May 
16-20. to be held concurrently with the 1954 National In 
door Comfort Exposition. Both events will be held at 
the Commercial Museum. Philadelphia 


HEATING, PIPING AND AIR CONDITIONING CON 
TRACTORS NATIONAL ASSOC,, 1250 Avenue of the 
Americas. New York 20--65th annual convention. May 
21-28. 1954. Hotel Atlantic City. N.J 


Tray more 


Statement of Ownership and Management of 


HEATING, PIPING & AIR CONDITIONING 


for October 1, 1953 


(SEAI 
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Manufacturers’ Agents 


dre you interested in securing additional lines? 


We are occasionally asked by our manufacturer advertisers to suggest 
the names of manufacturers’ agents in various sections of the country whom 
they can contact in regard to representation of their warm air heating, resi- 


dential air conditioning and sheet metal products. 


If you would like your name listed on our records for inquiries we 
may receive on your territory, we invite you to write us. There ts no charge 


in connection with this service. 


Heating Piping & Air Conditioning 


6 N. Michigan Ave. Chicago 2, IIL. 











Classified Advertising situations open .. . lines wanted 


Rates for classified advertising are ASSISTANT TO MANAGER iding manufa IN WANTED 
12 cents for each word, includine cus . os ~ oan : al tie w ante 
heading and address. One inch $6.00. 
Count nine words for keyed ad 
dress. Minimum $2.00 for each in 
sertion. Cash must accompany order. 











agents wanted . 





SALES AC 
FANS 
| STEEL PIPI 


k 


Midcontinent Tubs 


Service, In 
8 Oakt I t | 











MANI 


FAC TURER’S 
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ESTIMATING TABLES OF UNIT COSTS 

— for figuring pipe covering — boil- 

er covering and duct msulation -— 
adapted for 

Plumbing & Heating contractors — 

Engineers — Estimators — Air Con- 

ditioning Firms — etc. 

Special price $4.75 for complete set. 

Send checks to — YT. P. CONSORTI, 

313 €. 6th ST. N. Y. 3, N. Y. 

gf FIRM 

HAVE YOU BOUGHT A olitan Philadelphia area, Delaware and Sout! —T 


BOND THIS MONTH? tors, engineers and industrial plants. | Reply = | 
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A-] Mig. Co 
Acme Industries, 
Aerco Corp 
Aerofin Corp 
Air Devices, Inc 
Air-Maze Corp 
Airtemp Div., Chrysler Co 
Airtherm Mig. Co 
Aladdin Heating Corp 
Alco Valve Co 
Aldrich Co 
Allen-Bradley Co 
Allen Mig. Co, 
Allis-Chalmers Mig 
Allis Co, Louis 
Alloy Steel Products Co., Inc 
American Air Filter Co., Inc 
American Blower Corp 
American Brass Co., The 
American District Steam Co 
American Gilsonite Co 
American-Marsh Pumps, Inc 
American Radiator & Standard 
Corp 


Ww. D 
Co 


Ine 


Ames Iron Works 
Anderson Co., V. D 
Anemostat Corp. of 
Armstrong Cork Co 
Armstrong Machine 
Atlas Mig. Co 
Auer Register Co, 
Aurora Pump Co 
Autorad, Inc 
Automatic Switch Co 
Babcock & Wilcox Co., 
Badger Manufacturing 
Bahnson Co 
Barber-Colman Co 
Barry Corp., The 
Bayley Blower Co 
Bear Mig. Co 
Bell & Gossett 
Binks Mfg. Co 
Bishop & Babcock Mig. Co., 
Bituminous Coal Institute 
Black & Decker Mfg. Co, 
Blaw-Knox Co 

Boiler Engrg. & Supply Co 
Brown Products Co 

Bruner Corp., The 

Brunner Mig. Co 

Buffalo Forge Co 

Buffalo Pumps, Inc 
Bullard Co, The 

Bundy Tubing Co 
Burnham Corporation 

Bush Mfg. Co 

Byers Co.,, A. M 


Heating 


America 
Works 


The 


Division 


Boiler 
Co 


Co 
The 


The 


Campbell Ce 

Cam-Stat, Inc 

Carnes Co, W. R 

Carrier Corp 

Carver Pump Co 

Cash Co, A 

Century Electric Co 

Chester Cable Corp 

Chicago Blower Corp 

Chicago Pump Co 

Clarage Fan Co 

Cleaver-Brooks Co., Boiler 

Cleveland Fuel Equipment 

Cole-Sewell Engineering Co 

Combustion Engineering, Inc 

Committee Steel Pipe Research, 
American & Steel Institute 

Connor Engrg. Corp., W. B 

Continental Air Filters, Inc 

Cooper Alloy Foundry Co 

Copeland Refrigeration Corp 

Cornish Wire Co., Inc 

Crane Co 

Crocker-Wheeler Div., 

Curtis Refrigerating 
Curtis Mig. Co 

Cyclotherm Div., U 


Inside 
Div 
Co 


on 
Iron 


Co 
Div 


Elliott 
Machine 


S. Radiator Corp 


Engineering Corp 
Fans Division, 


Machine & Metals, 


Davis 
De Bothezat 
American 
Delavan Mig. Co 
Delco Prods. Div., General 
Detroit Controls Corp 
Detroit Stoker Co 
Devices, Inc 
Diamond Mfg 
Dodge Mfg. Co 
Dole Refrigerating Co 
Dole Valve Co., The 
Dravo Corp 
Drayer-Hanson, Inc 
Dunham Co., C 
Duriron Co., Inc, 
Duro-Dyne Corp 
Dutton Boiler Div., 
Eagan Co., Inc., Walter H 
Eclipse Fuel Engineering Co 
Electro-Dynamic Div. of General 
Dynamics Corp 
Emerson Elec. Mfg. Co., 
Everlasting Valve Co 
Farr Co 
Farris Stacon Corporation 
Field Control Div., H. D. Conkey 
Fisher Governor Ca 


In 


Motors Corp 


Co 


The 


Hapman-Dutton Co 


The 


Firms 
advertising 


repres 


212 
41 

4 

142 
35 

55 
272 
60-61 
260 


Sanitary 


63 


254 
171 


28 
180 
242 

* 
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Announcing New Literature 


on os Packaged Fan. Equipment 


Furnished for Both Indoor 


and Outdoor Installations 


Eighteen Sizes —" 
Pia ade 
to 12,000 c.f.m. 


ee 


t- 
quit 
ene 


Features 


COMPLETE—fan, motor and drive 
integrated in one assembly 


LOW INSTALLATION COST—no sep- 

CEE EN Tae Eren Saeeiy 28 PAGES OF USEFUL INFORMATION enabling you 
to choose the proper fan equipment for ventilating jobs of all 
types—supplying process air for production—exhausting gases, 
fumes, etc. Standard Ready Units are for installations indoors 
—Ready Units equipped with outdoor covers for installations 
exposed to the weather. Get acquainted with the many 
QUIET IN OPERATION—to meet exacting Clarage advantages by writing for Catalog 515. 


COMPACT—Ready Units take less space 


EFFICIENT—vunsurpassed for maximum air 
delivery at low power cost 


requirements 
CLARAGE FAN COMPANY, Kalamazoo, Michigan 


You can Rely on... 
g Headquarters for 
Air Handling and 


Fe Conditioning Equipment 


IN CANADA. Canada Fans, itd 4285 Richelie St 
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SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES © 





Another Example of the 
ADAPTABILITY 


of 


AUTOMATIC TEMPERATURE 















Springfield Fire and Marine Insurance 
Co., Springfield, Mass. Cram and Fergu- 
son, architects; Buerkel & Co., mechanical 
engineers and heating and air condi- 
tioning contractors, both of Boston. 


Fan room equipment panels, with panel- 
mounted controllers which regulate the 
temperatures, humidities and air quantities 
in the Primary Air and Central Fan Air Con- 
ditioning Systems. 


\ 


ff 

T-271 Heating-Cooling () V-152 Water Valve for T-400 Room 

Thermostat for Room Room Air Conditioning Thermostat 

Air Conditioning Units Units 
This modern office building, which houses the ments control unit heaters and exhaust fans, 
Springfield Fire and Marine Insurance Co, in Yes! Here, indeed, is an outstanding example 
Springfield, Mass., is another example of the of the adaptability of Johnson Control and a 
adaptability of Johnson Automatic Temperature convincing demonstration that any control 
Control. There are 202 Johnson T-271 Heating- problem is best solved by Johnson... the only 
Cooling Thermostats operating Johnson V-152 nationwide organization devoted exclusively to 
Valves which regulate the hot and cold water manufacturing, planning and installing auto- 
that is supplied to the modern Carrier matic temperature and air conditioning control 
“Weathermaster” room air conditioning units systems. 
in spaces on the periphery of the building. Over Why not let a Johnson engineer solve your 
one hundred Johnson Individual Room Thermo- control problems, large or small, simple or 
stats operate Johnson Volume Dampers to in- complex? There is no obligation, of course. 
sure year-around comfort in the interior zones. JOHNSON SERVICE COMPANY, Milwaukee 2. 
In other areas of the building, Johnson instru- Wis. Direct Branch Offices in Principal Cities. 


JOHNSON 


MANUFACTURE + APPLICATION + INSTALLATION + SINCE 1885 


CONTROL 





